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THE OLDEST KNOWN ANIMAL 


It is a mistake to think that evolution has meant the death or change of all the 
life forms which were in the world in early geologic ages. Some of them have per- 
sisted, practically unchanged, for a hundred million years or more. 

No living animal has a longer pedigree than Lingula, the shell-fish shown at 
the left above, photographed natural size from a specimen taken a few years ago in 
Manila Bay and supplied by Dr. Paul Bartsch. At the right is a fossil, also natural | 
size, but with the peduncle or ‘“‘tail’’ restored, from the Ordovician period, after | 
Billings. The Ordovician is not the lower limit of Lingula’s history, however: ‘The | 
genus commences to be represented in the Cambrian rocks, and has continued without | 
interruption, and with no perceptible change, to the present day.”’ 

That this genus should have survived for all these ages, and undergone practi- 
cally no change, is striking evidence of the fact that the germ-plasm, ‘under some . 
conditions at least, is extraordinarily constant. (Frontispiece.) 
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IMMIGRATION AFTER THE WAR 


United States Faces Great Eugenic Problem—Passage of New Law to Regulate 
Immigration Marks Great Advance—Essential Features of the Act’ 


RoBERT DE C. WarRD 


Professor of Climatology, Harvard University, Cambridge, Mass. 


HERE is widespread anxiety con- 
cerning the ‘“dumping’”’ of cheap 
European goods on our markets 
after the war is over. Of in- 

finitely greater importance is_ the 
“dumping” of cheap European labor 
upon our shores after the war is over. 
Goods from abroad concern pocket- 
books only. Human beings’ from 
abroad enter into our national life. 
They contribute to the blood of the 
future American people. They deter- 
mine what our race is to be. It 1s 
the cargoes of men, and women, and 
children, not the cargoes of goods, 
that are the real problem. 

We have reached a critical point in 
our immigration policy. The war has 
brought us suddenly face to face with 
a great experiment in restriction. The 
inflowing alien tide has, however, by 
no means ceased altogether. During 
the period since the war began roughly 
about 1000 immigrants a day have 
landed on our shores.* One thousand 
a day means over 300,000 a vear. A 
few decades ago, that was a large 
annual immigration. It only seems 
small in comparison with the much 
larger numbers—over a million a year— 
who have recently been coming. Under 
ordinary conditions, nearly three-quar- 
ters of our immigrants are southern 
and eastern Europeans, but during 
the past two vears the proportion from 
the British Isles, Holland, Denmark, 
the Seandinavian countries, from all 
of which there has been a fairly regular 
steamship service, has risen, while the 
proportion from many of the countries 


of southern and eastern Europe, and 
from Germany, has fallen. Italy has 
kept on sending about her usual high 
percentage. Greece, owing to. the 
threat of war, has jumped to a sur- 
prisingly large figure. Spain and Por- 
tugal have sent us many who are 
fleeing from possible military service. 
From the war-ravaged Balkans hun- 
dreds of people have already come. 
The flotsam and jetsam from the dis- 
turbed conditions in Europe and Asia 
Minor—the backwash of the war— 
has begun to find its way to our shores. 
From Syria, from Turkey, from Ar- 
menia, from Egypt, from Greece, from 
Siberia, have come refugees—the first 
trickles of the vast stream that will 
flow here when the war is over. 


SENTIMENT NO SOLUTION 


When refugees from  war-stricken 
Europe are mentioned, there naturally 
arises in our minds the _ thought: 
“Ts it right for us to prevent any of 
these people from coming here’ Is it 
not un-American?” This question each 
must answer for himself. My own 
convictions are perfectly clear on the 
matter. I do not believe that senti- 
ment can solve great national problems. 
I do not believe that the indiscriminate 
kindness we may seem to be able to 
show to some thousands, or hundreds 
of thousands, or millions, of European 
and Asiatic immigrants can in any 
conceivable way counterbalance the 
harm that these people may do our 
race if large numbers of them are 
mentally and physically unfit. 


his paper was read before the thirteenth annual meeting of the American Genetic Asso- 


ciation, in New York City, Dec. 27, 1916. 
ot the Burnett Act. 


 *Phisis true only up to February 1 of the present year. 
sserman submarine campaign, immigration has fall 


[It has been considerably modified since the passage 


\ Since the beginning of the new 
en off much more. 
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TESTING MALE IMMIGRANTS AT ELLIS ISLAND 


In 1914, the last year of heavy immigration, 6,537 aliens were excluded because of physical 


or mental defect which was thought lhkely to make them become public charges 


Half of 


these were suffering from some loathsome or contagous disease, while 1,247 were mentally 


defective 


Trachoma, a contagious disease of the eves, is the commonest cause for exclu- 


sion, and four-fifths of those who were excluded for physical defects were suffering from it. 
Since the outbreak of the war, the number of immigrants arriving has much decreased, and 
the examiners have therefore had time to inspect them more thoroughly, with the result 


that a larger percentage than usual of defectives has been detected. 
(Fig. 1.) 


right by Underwood and Underwood. 


Indiscriminate hospitality to immi- 
grants 1s a supremely short-sighted, 
selfish, ungenerous, un-American policy. 
It may give us, for the moment, a com- 
fortable feeling that we are provid- 
ing a “refuge for the oppressed.” 
But that 1s as narrow an attitude as the 
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one which indiscriminately gives alms 
to any person on the street who asks 
for money. Such “charity” may, 
truly, produce a warm feeling of per- 
sonal generosity in the giver himself. 
But alms-giving of this sort is hkely 
to do more harm than good. It is 
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likely to pauperize him who receives, 
and it inevitably increases the burden 
of pauperism and of inefficiency which 
future generations will have to bear. 
It is in the highest degree ungenerous 
for us, who are the custodians of the 
future heritage of our race, to permit 
to land on our shores mental and 
physical defectives, who, themselves 
and through their descendants, will 
lower the mental and physical standards 
of our own people, and will tremen- 
dously inerease all our future problems 
of public and private philanthropy. 
We have no right to saddle any addi- 
tional burdens upon the already over- 
burdened coming generations of Ameri- 
cans. It is in the highest degree 
un-American for us to permit any such 
‘nflux of alien immigrants as will make 
the process of assimilation and_ of 
amalgamation of our foreign popula- 
tion any more difficult than it already 
is. We all know that the situation 1s 
discouraging enough already. I am 
satisfied that our policy of admitting 
freely practically all who have wished 


to come, and of encouraging them 1n 
every way to come, has not helped the 
introduction of political, social, 
and economic, and educational reforms 
abroad, but has rather delayed the 
progress of these very movements, 1n 
which we, as Americans, are so vitally 
interested. Had the millions of Euro- 
ean immigrants who have come. to 
his country within the last quarter- 
century remained at home, they would 
have insisted on the introduction of 
reforms in their own countries which 
have been delaved, decade after decade, 
because the discontent of Europe tound 
a satfetyv-valve by flying to America. 
We are constantly told by our idealists 
that the ‘“‘cream” and the ‘‘pick’’ of 
lkurope has been coming here because 
it is discontented at home; because it 
wants pohtical and religious and eco- 
nomic liberty: because it wants educa- 
tion, and better living conditions, and 
democratic institutions. Have we, in 
any way, helped the progress of all 
these reforms by keeping the safety- 
valve open’ By allowing and by en- 
couraging to come here, after the war, 
the discontented millions of Murope 


and Asia, are we likely to hasten, or to 
delay, the coming of political and relig- 
ious and social reforms in Armenia, 
in Syria, in Hungary, in Poland, in 


Russia, in Turkey’ As I see it, and 
my conviction is perfectly clear on 
this point, our duty as Americans, 
interested in the world-wide progress 
of education, of religious liberty, of 
democratic institutions, is to help the 
discontented millions of Europe and 
of Asia to stay in their own countries, 
and to work out there, for themselves, 
what our own forefathers worked out 
here for us. That would be the great- 
est contribution we could make to the 
progress and preservation of American 
ideals. 


THE EUGENIC PROBLEM 


We are, however, not here concerned 
with the economic or with the political 
aspects of immigration. Our problem 
has to do with the mental and physical 
condition of those who are coming here, 
and especially of those who will come 
when the war is over. Our immediate, 
paramount interest is eugenic. 

The marked reduction in the numbers 
of our alien arrivals since the war 
began has had both direct and indirect 
consequences of eugemc importance. 
However large may have been the pro- 
portion of mentally physically 
undesirable aliens who have been ad- 
mitted to the United States since the 
war began, it is certain that the total 
number of defectives who have been 
landed has been smaller than during 
a “rush vear.’” This has lessened the 
supply of new cases of mental and 
physical disability for us to take care 
of. It has, temporarily at least, dimin- 
ished some of the pressure upon our 
institutions. It has enabled us to do 
better work for those who are already 
here. With the pressure which comes 
from the usual enormous inflow” of 
aliens somewhat relieved, all our prob- 
lems of pubhe private philan- 
thropy have been immensely simplified. 
Our financial burdens have been light- 
ened. We have, for the time being, 
had a little breathing-space. What a 
feeling of relief all of us would experi- 
ence if we could be sure that no more 
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INSPECTING A GROUP OF FEMALE IMMIGRANTS 


Hitherto the exclusion of undesirable immigrants has teen difficult, because the force of exam- 
iners was not large enough to meet the rush of arrivals in the spring, and because the law 


omitted certain classes who shculd have been kept out. 


The new immigration act, passed 


by Congress in February, increases the inspecting staff and makes important new provi- 
sions for excluding those whose presence in the U nited States would be dysgenic. It also 
contains provisions which ensure grei set consideration and safety for the individual immi- 
grant. Photograph copyright by Underwood and Underwood. (Fig. 2.) 


insane, or feeble-minded, or diseased, 
or physically defective aliens would 
ever again be allowed to land at our 
ports. How cheerfully and how hope- 
fully we could then look forward to 

“al progress in our care of the defec- 
tive classes already in our midst, and 
waiting to be born of those who are 
now here. 

The last report of the New York 
Children’s Aid Society has very clearly 
pointed out the g od that has resulted 
in its work from. the temporary reduc- 


tion in the numbers of immigrants. 
150 


“We are encouraged 1n our fight against 
inefficiency and ignorance,” it said, 
“because we feel that the immigrants 
are really being educated through their 
children. If the uplift forces in New 
York could count on a continuance of 
the present blockade of immigration, 
the worst of the evils of poverty could 
undoubtedly be ended in a few vears.”’ 

This is no unduly optimistic view. 
A similar statement might with equal 
truth be made bv educational and 
philanthropic organizations 1n all cities 
into which, in normal times, a large 
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stream of immigration flows. All our 
charitable organizations have had their 
burdens lightened by the wide preval- 
ence of “‘prosperity.’’ With the reduc- 
tion in the inflow of unskilled foreign 
labor, and the extraordinary demand 
for labor which has existed in many 
industries as a result of the war, there 
is now very little unemployment; wages 
are high; the standard of living of our 
working classes is rising. The line 1s 
now clearly drawn between unrestricted 
immigration, which means low wages, 
cheap labor, and un-American stand- 
ards of living; and a reasonable selec- 
tion of immigration, which means bet- 
ter wages, more intelligent labor, and 
American standards of living. 

Fortunately, a better selection will 
henceforth be made. 


PASSAGE OF NEW LAW 


Early in February both houses of 
Congress passed, by more than a two- 
thirds majority, and over the Presi- 
dent’s veto, a new immigration § act 
embodving several eugenic provisions 
which had been heartily endorsed by 
the Immigration Committee of the 
American Genetic Association. It 1s 
a very great satisfaction to be able to 
report the final enactment of this leg- 
islation, which 1s of the greatest 1mport- 
ance for the future mental and physical 
well-being of our people. 

Among other things, the new act 
provides that every immigrant must 
be able to read 30 or 40 words in his 
own language; but an exception § is 
made for those who on account of race 
or religious persecution have had no 
opportunity to get an education; and 
admitted aliens may also” bring in 
relatives, even if the latter cannot read. 

This literacy test has attracted so 
much attention that it is sometimes 
supposed to be the principal feature of 
the law. As a fact, it occupies only 
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one or two of more than 60 pages of 
the act as it was printed in customary 
form for the use of Congress. With 
the many exceptions which are made 
in its application, this provision seems 
to the writer a rather unimportant 
feature. The new law 1s, in its essen- 
tials, a eugenic measure—perhaps the 
most comprehensive and _ satisfactory 
ever passed by Congress. The main 
features of 1t were summarized in the 
last report of the Immigration Com- 
mittee of this Association,*® but 1t may 
be useful to mention them again. 

To the classes formerly excluded the 
bill adds persons of constitutional psy- 
chopathic inferiority and persons with 
chronic alcoholism. The desirability of 
keeping out the latter 1s obvious. The 
former phrase is a technical one which 
designates persons who may be quite 
sane 1n a certain environment, but who 
are unable to readjust themselves to a 
change in environment. They may 
not be defective intellectually, but are 
defective emotionally. Hospitals for 
the insane, on the Atlantic seaboard, 
have been filling up with immigrants in 
recent vears, partly because the change 
to a new and more strenuous environ- 
ment was too much for some aliens: 
and it is believed that this new provi- 
sion will permit the exclusion of many 
who would become insane soon after 
arrival,even though they are not actively 
insane at the time of examination. 


SAFEGUARDS FOR ALIEN 


The new act excludes vagrants, and 
persons afflicted with tuberculosts in 
any form, and attempts to prevent the 
embarkation of these and other ex- 
cluded classes by imposing a_ heavier 
fine on the steamship company if they 
are brought. This should lead to a 
more thorough examination at the 
point of departure, and prevent hard- 
ship on aliens who make the _ trans- 


| * War, Immigration, Eugenics (Third Report of the Committee on Immigration, A. G. A.), 
in the JOURNAL OF HEREDITY, Vol. viii, pp. 243-248, June, 1916. See also: 
second Report of the Committee on Immigration, JOURNAL OF HEREDITY, Vol. v, pp. 297- 


300, 1914, 


First Report of the Committee on Immigration, American Breeders’ Magazine, Vol. iu, pp. 249- 


255, 1912: and 


Eugenic Immigration, by Robert De C. Ward; American” Breeders’ Magazine, Vol. i 


96-102, 1913. 
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Atlantic voyage only to be rejected and 
sent home. 

The new act provides for much more 
thorough medical examination of im- 
migrants, especially with reference to 
mental diseases, by providing additional 
inspectors and giving them additional 
facilities. 

At present, if an immigrant is found, 
within three vears of his arrival, to belong 
to one of the excluded classes, he may be 
deported, even though he passed the 
first examination at Ellis Island success- 
fully. The new act increases to five 
years the length of time during which 
such deportation may take place. This 
will enable us to get rid of many unde- 
sirable aliens, for whose defects we 
are not responsible, and who, if they 
staved here, would be a burden on the 
United States and in too many cases 
would establish lines of defective and 
delinquent offspring. 

The new law strengthens the provi- 
sions regarding the ‘‘white slave’’ traffic: 
compels steamship companies when 
deporting aliens to give such aliens as 
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good quarters as those for which they 
yaid on the voyage to this country; 
makes possible the expulsion from the 
United States of alien anarchists and 
criminals, even when they have become 
such after arrival here; and in many 
other ways provides for the welfare of 
the alien as well as for that of the 
United States. 

In general, it will be seen that the 
new law makes no radical changes in 
practice; it only strengthens those 
practices which have been found de- 
sirable, giving additional protection to 
both the United States and to the indi- 
vidual alien. Such a revision of the 
immigration laws has long been recog- 
nized by every expert as an imperative 
necessity. The American Genetic Asso- 
ciation, as well as every one who has 
at heart the eugenic welfare of the 
United States, has good reason for 
satisfaction 1n the final enactment into 
law of a measure which cannot fail to 
result 1n. a marked improvement in the 
mental and physical qualities of future 
allen immigrants. 


Eugenics Too Broadly Interpreted 


THE EUGENIC MARRIAGE, A Personal 
Guide to the New Science ot Better Living 
and Better Babies, by W. Grant Hague, M.D. 
Four vols., 656 pp., with illustrations. New 
York: The Review of Reviews Company, 1916 


Dr. Hague’s book is ill named, for it 
deals with home-making and mother- 
craft primarily, rather than with eugen- 
ics—four chapters, for instance, are de- 
voted to the evils of patent medicines. 
Eugenics, in the sense that the word 1s 
used by this journal, receives rather 
scant treatment, and what 1s said ts often 
marred by exaggeration or error. 
Hague’s statement: “Any condition that 
fundamentally means race-deterioration 
must be rendered intolerable. The 
prevalent dancing craze is an antt- 


Progress of Reindeer 


The industry of reindeer breeding, 
which was introduced among the natives 
of Alaska by the U.S. Bureau of Educa- 
tion, is making steady progress, accord- 
ing to the annual report for 1916. 


eugenic institution, as 1s the popularity 
of the delicatessen store,’ 1s hardly an 
extreme example of the comprehen- 
siveness and indiscriminateness of his 
idea of eugenics. He has a good deal 
to say about sex hygiene, but it 1s 
unrehable and likely to do more harm 
than good. His voluminous discussion 
of child-birth, the care of children, and 
the relations of husband and_ wife, 
appears to be much sounder, so far as 
the reviewer 1s qualified to judge. It 
is to be regretted that this part of the 
book could not have been published 
alone, and the discussion of so-called 
eugenics omitted, for despite the author's 
enthusiasm and sincerity, he does not 
possess an understanding of eugenics. 


Industry in Alaska 

There are now about 75,000 reindeer in 
the country, and shipments of meat are 
regularly made to Seattle. This in- 
dustry was described by Levi Chubbuck 
inthe JOURNAL OF HEREDITy,vV, 149-154. 
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THE MIND THE NEGRO 


Psychological Tests Indicate That Black and White Races Are Equal in Lower 
Mental Functions but Not in the Higher Ones—Industrial Education 
Therefore Better Adapted to the Negro Race than Literary 
Education—Possibility of Production of Eminent Men 
from the Negroes and Mulattoes in America 


HAT the mental ability of the 

negro is measurably different 

from that of the white race 1s 

the conclusion of George Oscar 
Ferguson, Jr., who applied tests to 486 
white pupils and 421 colored pupils in 
the schcols of Richmond, Fredericks- 
burg, and Newport News, Va. 

Numercus exact experiments have 
shown that “in the so-called lower 
traits there is no great difference Letween 
the negro and the white. In motor 
capacity ther eis probably no appreciable 
racial difference. In sense capacity, in 
perceptive and discriminative ability, 
there is likewise a practical equality.’ 
\r. Ferguson’s investigation! was there- 
fore planned “primarily with a view 
to ascertaining racial differences in 
the higher rather than the lower intel- 
lectual capacities.” 

“It is in the higher capacities that 
men are supposed to differ most,” he 
points out. “And it is these capacities 
that are of the greatest influence in 
determining their relative achievement. 
The investigations previously made and 
the views previously held indicate that 
there are no considerable group. dif- 
ferences in sensation, in motor control, 
in native retentiveness. The differences 
to which evidence has pointed have keen, 
on the side of intellect as opposed to 
feeling, in such abilities as those included 
under the terms constructive imagina- 
tion, the apprehension of meaning, 
reasoning power. These latter traits 
divide mankind into the able and the 
mediocre, the brilliant and the dull, 
and they determine the progress of civili- 
zation more directly than do the simple 
end fundamental powers which man has 
in common with the lower animals.”’ 


' The Psychology of the 
Columbia University 
svchol gv, No. 306, 
$1.25. P 138. 
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Negro, an experimental 


Philosophy and 
1916. New York 
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Evidence is presented to show that 
the tests really measured racial ability, 
and not merely differences in training 
or the result of different home environ- 
ments. Ferguson thinks that his tests 
confirmed those previously made, show- 
ing “‘that the average performance of 
the colored population of this country, 
in such intellectual work as that repre- 
sented by the tests of higher capacity, 
appears to be only about three-fourths 
as efficient as the performance of white 
persons of the same amount of train- 
ing. It is probable, indeed, that this 
estimate is too high rather than too 
low.” 


EFFECT OF WHITE BLOOD 


Ferguson further divided the colored 
pupils in accordance with their per- 
centage of white blood (as shown by 
skin color and other physical traits). 
Classifving the results on this 
leads him to say: 

“While the intellectual performance 
of the general colored population is 
approximately 75° % as efficient as that 
of whites, this figure is not true for 
different classes of negroes. It 1s prob- 
ably correct to say that pure negroes, 
negroes three-fourths pure, mulattoes 
and quadroons have, roughly, 60, 70, 
80, and 90%, respectively, of white 
intellectual efficiency. If 1t were pos- 
sible to distinguish these four classes of 
negroes so accurately as to avoid 
overlapping, it is probable that the 
differences revealed by tests would be 
ereater rather than less than those 
indicated by the figures 

The significance of these findings on 
the work of negro education seems to 
Ferguson to be important. He says: 


basis 


study by George Oscar Ferguson, Jr. 
Psychology, Vol. xxv, Archives of 
Science Press. Price, 
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“The negro’s intellectual deficiency 
is registered in the retardation 1 er- 
centages of the schools as well as in 
mental tests. And in view of all the 
evidence it dees not seem possible to 
raise the scholastic attainment of the 
negro to an equality with that of the 
white. It is probable that no expendi- 
ture of time and money would accom- 
plish this end, since education cannot 
create mental power, but can only 
develop that which is innate. 

“The movement toward industrial 
education for the negro finds sanction 
in the studies of his psychology. With- 
out great ability in the processes of 
abstract thought, the negro is yet very 
capable in the sensory and motor 
powers which are involved in manual 
work. And economy would indicate 
that training should be concentrated 
upon thcse capacities which promise 
the best return for the educative effort 
expended. Social conditions, of course, 
have been the main incentive to the 
erowth of industrial education among 
negrces, and in themselves they are 
sufficient reason for emphasizing an 
intensely practical training. But the 
mental nature of the negro gives reason 
for beheving that this sort of education 
is the only one which will avoid great 
Waste. 

“But while it thus appears that for the 
colored population as a whole a manual 
is more practicable than a_ lhterary 
education, 1t must not be overlooked 
that there are individual colored persons 
of great ability. The widely held 
doctrine that the negro’s mental growth 
comes to a comparative standstill at 
adolescence does not find corroboration 
in the results of tests. So far as 
has been demonstrated, the negro’s 
intellectual development proceeds as 
rapidly after puberty as does that of 
the white.”’ 


LEADERS ARE MULATTOES 


Although mulattces make up only 
about one-fourth of the colored popula- 
tion of the United States, their superior 
ability, due to the possession of white 
blood, and shown in the tests above 
mentioned, leads one to expect that of 
colored people who show ability, more 
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will ke mulattces than full-blooded 
negrces. This is, in fact, exactly the 
situation that a survey of eminent 
colored persons shows. Ferguson makes 
some interesting calculations, based on 
Galton’s law of deviation from the 
average, as to the number of eminent 
people to be expected in the population 
of the United States. Considering 
only white men, pure negro men, and 
mulatto men, he finds that “‘if all three 
classes have the same ability, there will 
he +4464 eminent white men, 397 
eminent pure negroes and 99 eminent 
mulattoes,” the standard of eminence 
being that laid down by Galton, viz., 
attainment so great that 1t 1s reached by 
only one man 1n 4,300. 

“But if we assume that pure negroes 
average 75° of white ability and that 
mulattoces average 87.50 of white 
abilitv, we find the following situation 
erowing out of the law of deviation 
from an average. In a million of each 
class of men there will be 248 whites, 15 
mulattoes, and 1 pure negro who will 
attain the above-mentioned degree of 
eminence. Considering the number of 
these three classes in the total popula- 
tion, there will be 4,464 eminent whites, 
6 eminent mulattoes and 2 eminent 
negroes in the United States. 

“These figures are suggestive. If we 
take it that there are 4,464 eminent 
white men in America, there are cer- 
tainly not 397 pure negroes and 99 
mulattoes of the same degree of emui- 
nence. There are more nearly 6 mulat- 
toes and 2 pure negroes to 4,464 eminent 
whites. Definite figures are not obtain- 
able, but such lists of men of achieve- 
ment as have been compiled accord 
with the latter set of figures far more 
closely than with the former.’ 

This method of deduction, therefore, 
seems to Ferguson to confirm his tests, 
and those of other psychologists (of 
whose work he gives a valuable review), 
and to indicate that “the white type 
has attained a higher level of develop- 
ment, based upon the common eclemen- 
tary capacities, which the negro has not 
reached to the same degree; that the 
difference 1s germinal and cannot be 
modified by education or any environ- 
mental changes. 


the 


| 
| 
j 
} 
] 


‘ 


| 

| 

| If the hands be clasped naturally, with fingers alternating as shown in the above : 

| ‘lustration, most people will put the same thumb—either that of the right 

| or that of the left hand—uppermost every time. 

[ Frank E. Lutz showed (American Naturalist, xl) that the position 

| 

| assumed depends largely on heredity. When both parents put the right 
thumb uppermost, about three-fourths of the children were found to do 
the same. When both parents put the left thumb uppermost, about three- 
fifths of the children did the same. No definite ratios could be found from 
the various kinds of matings. 

Apparently the manner of clasping the hands has no connection with 

one’s right-handedness or left-handedness. It can hardly be due to imita- 

tion, for the trait is such a slight one that most people have not noticed it 

| before their attention is called to it. Furthermore, babies are found almost 
always to clasp the hands in the same way every time. 

r: The trait is a good illustration of the almost incredible minuteness 


with which heredity enters into a man’s makeup. Photograph by John 


’ 


Howard Paine. (Fig. 3.) 
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THE INDIANA SURVEY 


Examination of Two Counties Shows Presence of Fifteen Mental Defectives Per 
1,000 Population—No Provision Made for Most of Them—Many of 
Them Not Even Recognized ' 


A. H. Estasrook, Eugenics Record Office 


LTHOUGH the fact of mental 
defectiveness 1n the population 
has attracted much attention, 
during the last decade, there are 

vet few data available to show the 
proportion of defectives in an unselected 
population—an ordinary, intelligent, 
prosperous, progressive community. In 
August, 1915, the governor of Indiana 
appointed a committee to study the 
problem of mental defectivencss in 
Indiana, and this committee planned a 
survey of two entire counties, for the 
purpose of determining what percentage 
of the population was anti-social by 
reason of mental defectiveness. The 
survey was entrusted to the writer 
and two field-workers from the Eugenics 
Record Office, Miss Edith S. Atwood 
and Miss Clara P. Pond. It was 
determined to limit the survey to the 
feeble-minded, insane and epileptic. 
The two counties, shortly to be 
described, are designated in the report 
as “A” county and county. They 
were studied by inquiries, consultations 
and visits to physicians, school author- 
ities, township trustees, boards of child- 
ren’s guardians, institution heads and 
social betterment agencies. Practically 
every person who has been studied in 
this enumeration of mental defectives, 
has been visited either in his own home, 
at school or at business. In many cases 
the investigators have talked with 
parents and have advised as to the 
future care and training of some of the 
defective children. The three investi- 
gators spent about three and one-half 
months each in the field study. The 
data gathered are accurate and it 1s 
felt that the field has been tully covered, 


1 Read before the thirteenth annual meeting of the American Genetic Association, New York 
City, December 27, 1916. The report of this survey, and some related material, was published 


although a few cascs of mental defect 
may not have come to the attention of 
the investigators. About 30 to 40°, 
of the individuals reported to the 
investigators as defective have been 
classed by them as etther doubtful, 
borderline cascs or normal, and, there- 
fore, have not been included in the 
totals presented. 


A COUNTY 


The northern half of A county 1s 
composed of fertile land, the southern 
part is hilly, rather rough and unpro- 
ductive and less accessible. A) narrow 
strip alone the western border ts 
composed of fertile land. There 1s 
one city of some size situated about the 
center of the county at the southern 
edge of the more fertile northern part 
already mentioned. The county was 
settled early in the history of Indiana 
mainly by immigration from Kentucky. 


Is COUNTY 


/3 county 1s situated in a very fertile 
section of the State. One city of some 
size 1s the county seat and here there 
is much manufacturing taking place. 
This county was settled by 1mmigration 
from Ohio and the eastern States. 
There are, at present, few foreign born 
people in 6 county. Statistical tables 
showing the results of the investigation 
in A and / counties follows: 


Loco. Beo, 

Epileptics in institutions. ..... 6 12 
Epileptics outside of institu- 

37 05 


by the Board of State Charities in pamphlet form in November, 1916. 
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Aco. Boo. 2,700,000.) The number in the State 
Insane in institutions......... 49 57 needing institutional care could only be 
Insane outside of institutions. . Bai a found out by a complete survey, but 
72 gt an estimate would place it at about 
1,000. 

Feeble-minded in institutions. . 31 33 INSANE 

Feeble-minded outside of insti- 
254 219 The insane from A county numbered 
“aa oe 78, or 1 to 263 of the population. 

285 252 


Total number of defectives in two counties 
(subtracting duplications, where one per- 
son showed two of the defects studied: 4 
in A county and 17 in B county): 


In 179 
Not in institutions... ...........998 


These figures get significance only 
from the total population of the counties. 
It is to be noted, then, that in A 
county the epileptics are 1.8 per 1,000 
of the general population and in £/ 
county 1.9 per 1,000. 

The insane are 3.8 per 1,000 in A 
county and 2.41n county. 

The feeble-minded represent 13.9 per 
1,000 population in A county and 7.6 
in 6 county. 

Total defectives, subtracting duplica- 
tions, are 19 per 1,000 population in A 
county and 11.5 in / county. 

As the above facts are the significant 
ones, they will bear further discussion. 


EPILEPTICS 


The ratio of 1.8 epileptics per 1,000 
population in ot COUNLY is so close to 
that of 1.91n 6 county, that 1t 1s prob- 
able that the figure of 1.85 epileptics 
in every 1,080 people indicates the true 
amount of epilepsy in Indiana. Some 
of these epileptic cases show insanity 
and also feeble-mindedness, and =a 
small proportion are now im some 
Institution. In A county the investi- 
gators estimated that 14° epileptics, 
Smales and 6 females, are in such condi- 
tion physically Or mentally as to need 
some sort of custodial care. In 
county 15 epileptics were found in 
need of and without care. Assuming 
that the ratio of 1.85 per 1,060 popula- 
tion 1s true for the whole State, there 
would be 4,995 epileptics in the State. 
(Population of Indiana, 1910 census, 


This figure is very close to the ratio of 
1 to 279 found in Massachusetts in 
1909; 1 to 282 in England in 1907 and 
1 to 300 in New York in 1907. In Bb 
county there was found only one insane 
person to every 408 of the population, 
aratio much less thanin A county. No 
explanation for this difference is appar- 
ent. It is difficult to estimate the 
number of insane 1n the State from these 
two ratios and this difference shows 
that further information on the mental 
condition of the people of the State 1s 
necessary before the problem of the 
mental defective is fully known. 

Assuming that the A county ratio 
holds for the whole State, there would 
be 10,000 insane in the State while the 
2 county ratio of 1 to 408 would call 
for 6,617 insane 1n the State. 

Thirteen insane in A county and 13 
in /> county are now 1n need of institu- 
tional care, a total of 26 in the two 
counties. The population of A and /b 
counties together 1s about one-fiftieth ot 
that of the whole State and this ratio 
carried out would indicate that there 
are about 1,300insane in the State now 
needing and without institutional care. 


FEE BLE-MINDED 


Until within a few vears the problem 
of the feeble-minded has been less 
clearly recognized and understood by 
either the medical man or the social 
worker. The general public had no 
idea of its extent. It really 1s very 
large. 

The methods used in determining the 
mentality of those tabulated above 
have been the regular mental tests, the 
individual schooi ability and power to 
learn, and also the reaction to the 
environment which 1s the real and final 
test of anvone’s mental capacity. 

We found 285 feeble-minded persons 
in A county, or 13.9 per 1,000 of the 
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population. In presenting this result 
the investigators wish to call attention 
to the fact that many individuals are 
classed here as feeble-minded who are 
not recognized by the general public 
as defectives. Some of these are called 
“dull” or “stupid” or “peculiar” or 
“crazy” or “eccentric.”” Mental defec- 
tiveness is the cause of the atypical 
behavior of those of this group who are 
tabulated. In other cases the deficiency 
is only too apparent. The southern 
part of <A county, hilly, rugged and 
unproductive, has sheltered for many 
vears a class of people listless and lazy 
and indifferent. The people have inter- 
married because of the geographical 
features of the county about them, and 
have intermingled little with the more 
intelligent and mentally active people 
of the rich lands at the north of the 
county. There httle entorecment 
of the law respecting marriage. The 
schools do their best, but the trained 
and highly capable school teacher will 
not remain in “these hills’ when he 
or she can secure better wages and living 
conditions in the villages and cities 
nearby, and so the young, untrained 
teacher occupies the position where one 
older experience should be placed 
to bring out the most and best there 
is in each scholar. Children grow up in 
homes away from the refining influcnces 
of the church and society and have no 
elevating example set before them. As 
a result, the more efficient and capable 
of the population leave this unproduc- 
tive and unattractive region for the 
rich lands and cities of industry, and 
those weaker mentally remain to per- 
petuate their kind in a place where 
competition and strife are at a minimum. 
This part of A county has produced a 
large part of the defectives in that 
county. The northern part of the 
county has its mental defectives. too, 
but they are not as numerous per unit 
of population as in the southern part. 
Many of these feeble-mindcd are in 
good homes well cared for and_ the 
parents, or those 1n charge, realize that 
permanent care and training of these 
defectives is necessary, and are giving 
it. There are also many defectives 
who are old and in gencral harmilcss, 
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and many feeble-minded women above 
the child-bearing age. The rest of the 
fecble-minded, the women of child- 
bearing age, the defective children who 
need care and training, and the men of 
all ages who are a menace to the com- 
munity from sexual or other reasons, 
are classed as “needing institutional 
care at once.” 


MANY NEED CARE 


In -1 county 169 feeble-minded are 
in need of custodial care at once to care 
properly for the social welfare of the 
defectives in A county and to stop, in 
a measure, the increase of feeble- 
mindedness. 

In county 252 feeble-minded per- 
sons were found, or 7.6 per 1,000 of 
the population. county, men- 
tioned, 1s, in general, flat and has very 
fertile land throughout. This uniformly 
good land, rather level except for the 
vallevs made by the three rivers which 
cross the county, has determined to a 
great extent the character of the people 
who live in the region. The commonly 
inefficient, lazy, degenerate families 
cannot gather in any large groups, as 
in the southern part of .1 county, 
because of the competition of the more 
energetic, normal citizens for the control 
of the land. The more inefficient are 
soon pushed off the fertile land by 
competition of the imaustrious oncs 
and, as there are no comparatively non- 
arable acres, the more shiftless and 
inefficient ones cannot exist so casily 
in the community. It 1s interesting to 
note that outside of the villages and 
cities, practically all the degenerate 
families in county lve along the 
bluffs or banks of the rivers. A few 
families, all of whose members are 
feeble-minded, live on farms which they 
inherited from their ancestors; but it is 
interesting to see that as time goes on, 
these farms are becoming smaller and 
smaller as the neighbors push 1n on 
them and the feeble-minded folk are 
obliged to sell off parts of the farm for 
self-preservation. The rest of the defec- 
tives in / county were found in the 
villages and cities where the competition 
was not so keen. Few extended family 
histories of the fecble-minded could 
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be worked out in / county for this 
reason. This same condition of affairs 
has excluded much intermarriage among 
defective families, because of the fact 
that these families are not segregated 
into any definite locality. As a result, 
there is not as much association of the 
feeble-minded with each other, and 
accordingly there are not so many cases 
of the defectives needing custodial care. 
In Bb county 76 feeble-minded were 
found needing institutional care, accord- 
ing to the definition just above. 


FIGURES FOR WHOLE STATE 


If the figures obtained in these two 
counties hold good for the rest of the 
State of Indiana, it must be supposed 
that there are about 5,000) epileptics 
in the State, only 305 of whom are now 
in the State village for epileptics. Of 
course, many of these persons are not 
anti-social in their conduct, but may 
be leading useful lives. But even if their 
labor is of benefit to the State, it 1s not 
likely that their reproduction will be. 

A fair estimate indicates that there 
are between 7,000 and 8,0CO0 insane in 
the State. The great) majority of 
these, over 5,300, are now cared for in 
State hospitals for the insane, besides 
400 patients on furlough from and still 
under supervision of the hospitals. 
[In addition, there are 278 insane in the 
Hospital for Insane Criminals at Mich- 
ivan City. 

The problem of the defective becomes 
most apparent when the figure for 
teeble-mindedness is considered. This 
figure lies probably somewhere between 
7.6 and 13.9 persons per 1,000 of the 
population. Inasmuch as almost twice 
the amount of feeble-mindedness was 
found in A asin B county, it is impos- 
sible to attempt to calculate the number 
of feeble-minded in the State. A fair 
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estimate will place it at about 20,000, 
including all grades. It 1s estimated 


that 6,000 of these should be under 
State custodial care, and only 1,350 


are now receiving it. 

The total number of epileptic, insane 
and feeble-minded in Indiana, then, 
may be assumed to be about 32,000, 
or 1.27, or 12 to 1,000 of the general 
population. It is evident from these 
data that while more information 1s 
necessary in order to know exactly 
the problem of the mental defective 
in this State, yet there can be no 
doubt that the State should make 
immediate provision for many more of 
its defectives than it 1s now making. 

It is interesting to extend these 
calculations to the entire United States, 
even though little weight can be 
attached to such speculations. If the 
ratios found in these two counties held 
good for the entire nation, there would 
be more than 1,000,000 dcfectives 
(epileptic, insane, or feeble-minded) in 
the country. Large as this figure 
appears, it is not much higher than some 
of the most reliable estimates that 
have been made by students of the 
problem. 

In conclusion, the survey here re- 
ported is believed to be of interest 
because it shows the approximate 
amount of mental defectiveness of three 
types in an ordinary, unselected, Amer- 
ican population. The number of defec- 
tives is great enough to be a serious 
drag on the community at present, 
and to threaten, through reproduction, 
to become a much greater one in the 
future. A large part of these defec- 
tives are receiving no supervision—they 
are often not even recognized. Appro- 
priate measures can and should be 
taken to prevent these persons from 
reproducing their kind. 


Effect of Alcohol on Offspring 


Whether the offspring of alcoholized 
rats are inferior to those from normal 
parents is being tested by E. C. 
MacDowell at the Carnegie Institution 
Laboratory, Cold Spring Harbor, L. I. 
A summary of the study is given in the 
Institution’s annual report for 1916. 


He reports that “breathing the fumes 
of alcohol for 90 minutes a day for 100 
davs does not cause 1ats to produce 
voung with any sort of physical abnor- 
malties that can be observed.”” Mental 
tests of the young have given con- 
tradictory results. 
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NATURAL DWARFING 


Severe Climate and Lack of Food Produce Remarkable Differences in Plants 
Effects Probably Not Hereditary -Dwarfed Arbor-Vitae 


ALBERT UA. 


LIANSEN 


Department of Botany, Pennsylvania State College 


HIN plants grow in poor soil, 

where they do not get enough 

food, thev are likely to be 

dwarted. Some writers call 
this dwarting “‘nanism;” others reserve 
that name tor the rarer form of dwart- 
ing which is apparently due to some 
abnormality in the mechanism of hered- 
itv, and which is exemplified by Ocno- 
thera nanella, a dwart mutation from 
Lamareck’s) Evening Primrose. This 
dwart comes true to seed, as do most 
other mutant dwarts. 

Most of the dwart plants found in 
nature, however, are small only be- 
cause of lack of nourishment. An 
example is the mesquite (Prosopis 
miiflora) ot the southwestern States, 
which 1s famed as an indicator of sources 
of water supply, because of the water 
seeking propensitics of its roots. In 
favorable locations the mesquite is an 
average tree in size, but it becomes a 
enarled and scraggyv shrub when grow- 
ing in an environment which contains 
insufficient food and moisture. 

The art of the oriental gardeners in 
producing the spectacular dwart ** Trees 
ot Life’ is dependent upon the starva- 
tion of the entire plant. Spruces, 
oaks, orange, arbor-vitae and = other 
trees have been made to bear fruit 
when less than two feet in height. 
These pygmy products formerly sold 
for fabulous prices, hundreds of dollars 
sometimes being paid for a single per- 
fect specimen. Professor Sorauer, of 
Berlin, mentions a dwarf specimen. of 
Thuja obtusa which cost S8&7.50, the 
value evidently being so placed within 
recent vears. These dwarf trees are 
in creat favor throughout China, where 
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mens. The dwarfing tendeney, accord- 
Ing to Staunton, is perpetuated when 
the plants are propagated vegetatively, | 
but conclusive experimental data upon 
this point do not seem to be available. 

American gardeners have duplicated 
the products of the Japanese and Chin- 
ese by simply starving the plants in 
small pots and severely pruning the 
root. system. Frequent transplanting 
Is necessary in order to produce the 
best results. The crown 1s kept) pro- 
portionately cut back in order that the 
tree may not be injured by the loss of 
too much water in transpiration. The 
limiting of the soil content 1s perhaps 
the Iiggest factor in the production of 
dwarts. 

The general principles of dwarfing 
as herein stated were confirmed in 
yature in a very interesting manner 
by plants recently collected by the 
writer. Growing in almost soilless rock 
crevices on the barren shores of Lake 
Superior, a pygmy forest of severely 
dwarfed spruce, Picea mariana, and 
arbor-vitae, //imra occidentalis, was dis- 
covered. Eighteen annual rings were 
counted in a spruce slightly more than 
a foot high, and fittv-three rings were 
revealed by the compound microscope 
in the trunk of an arbor-vitae a foot 
tall. These plants were dwarted prob- 
ably by both the lack of water and of 
necessary minerals. 

The experiments of Moller with a 
wild grass, Bromuts mollis, indicate that 
this form of nanism is not hereditary. 
He produced progeny of large size from 
the seed of dwart plants. However, 
under egual vegetative conditions, he 
found that seed trom normal plants 
produced more vigorous specimens than 
did seed from dwart plants. 


, part 11, p. 142. 
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TWO DWAREF SPECIMENS OF ARBOR VITAE 


The specimen at the left, which is only six inches high, was growing in a crevice of rock, It 1s 
amature tree, as is proved by the fact that it is bearing two fruits, which can be seen on a 
square of black paper which was put in for a background. ‘The one at the right, which 
is not as high as an ordinary compound microscope, is over 50 years old; the notch at the 
base shows where sections were removed to make possible a count of the annual rings. 
The dwarfness of these specimens is not due to heredity, but merely to the fact that they 


have never had enough food. (Fig. 4.) 


Namism due to scarcity of nutritive 
substances, according to Sorauer, affects 
the number of blossoms in_ flowering 
plants, the number of flowers being 
considerably reduced. Instead of a 
cluster or a head, there 1s often only a 
single blossom. He further states that, 
Where a greater number of blossoms 
are formed, single seeds develop which 
can germinate. 

The same is true among the conifer- 
ous plants as indicated by the natural 
dwarfed trees found by the writer. 
Several trees were found which bore 
fruit, one of which is here illustrated, 


but the number of fruits formed on each 
tree was small. On one of the speci- 
mens here pictured, only two cones 
were produced. This tree is remark- 
able in that, though only about six 
inches tall, the plant was an adult, as 
indicated by the frut. The annual 
rings in this specimen were not counted. 
The material here described was 
found upon the rocks close to the water's 
edge on the shore of Lake Superior on 
the Keneenaw Peninsula, Michigan, 
about two miles from Norland. The 
ecological phenomenon called Krumm- 
holz was also frequent in the region. 
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A NORMAL ARBOR VITAE 


Under ordinary conditions, with fairly good soil and a sufficient supply of food and 
water, the arbor vitae becomes a large, well-proportioned tree, like the one shown 
above. ‘This one is probably no older than the feot-high specimen shown in the 
preceding photograph. (Fig. 5.) 
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SOLVE SHORTHORN PARADOX 


HAMPION Shorthorn bulls have 
onbreeding power; they com- 
monly transmit their good quali- 

ties to their progeny. But if 

all the champion Shorthorn cows for 
many years back are examined, it 1s 
found that only one of them is the 
daughter of a prize winner. In other 
words, prize Shorthorn cowsseemas a rule 
to produce no prize winning offspring. 
This situation, which seems almost 
paradoxical to a student of heredity, 
might be easily explained by supposing 
that the qualifications demanded of a 
prize winning Shorthorn cow are such 
as are incompatible with the produc- 
tion of the best calves. And inves- 
tigation suggests that this explanation 
is correct. In America the Scotch or 
heeft type of Shorthorn has for many 
vears been fashionable, and judges 
demand that both bulls and cows show 
as beefy a comformation as_ possible. 
Now a cow cannot excel as a_ beet 
animal and a milk animal at the same 
time, and as the judges demand beef, 
they consistently penalize any cow of 
the milking tvpe that appears in the 
show ring. But a cow with little 
milk might be expected to have in- 
ferior calves, and investigation of a 
number of herds showed that, as a fact 
all the best calves came from heavy 
milking cows 
It appears, then, that Shorthorn 
judees are insisting upon a type of cow 


which is not the best producer, from a 
breeder’s standpoint. 

If heavy milking cows of beef strains 
were selected, it ought to be possible 
to have the breed producing not only 
good beef steers, but also milking cows 
—at least with more than enough milk 
to nourish their calves properly. 

To test this proposition, a 20-year 
breeding experiment has been started 
at Manhattan, Kansas, by co6éperation 
of the Kansas State Agricultural Col- 
lege and the Bureau of Animal I[n- 
dustry. Twenty cows which had pro- 
duced one or more outstanding beef 
calves, far above the average of the 
breed, but which also showed pro- 
nounced milking tendencies, were se- 
lected, and will be mated with bulls of 
pronounced show-ring or beef type. 
Any cows which fail to produce good 
calves will be eliminated and others 
substituted, and it 1s hoped after some 
vears to be able to form an exact 
opinion as to what type of female is 
best qualified to produce winning calves 
in a beef breed. 

Manv experienced breeders are op- 
posed to the extent to which demand 
for the Scotch or exclusively beef type 
of Shorthorn has been carried, and it 
seems likely that this experiment will 
aid in the return toward a standard 
of breed in which the cows will, at 
least, not be required to sacrifice milk- 
ing function. 


A Non-Broody Strain of Rhode Island Red Fowls 


It is well known that some races of 
towl, e.g., the Leghorns, rarely become 
broody, while the Asiatic breeds have 
a strong tendency to incubate as soon 
as they have laid a number of eggs. 
For the modern breeder, supplied with 
artificial incubators, broodiness in hens 
means considerable loss, and it is there- 
tore desirable to eliminate broodiness 
[rom all breeds as far as_ possible. 
H. D. Goodale, of the Massachusetts 


Experiment Station, who presented a 
paper on the subject at the last meeting 
of the American Society of Zoologists, 
stated that a non-broody strain. of 
Rhode Island Red, one of the most 
popular of the general purpose breeds, 
has probably already been established. 
What a change this means will be 
realized from the fact that 95°; of the 
hens go broody betore July 1 in their 
pullet vear. 
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BREEDING FOR ATROPINE 


Great Variation in Alkaloidal Content of Belladonna Plants Promises Results to 
Selection—External Characters of Plant Seem to Give a Clue to Its 
Chemical Content 


L. WAYNE ARNY 


Director, H. kh. Mulford Co. Experimental Drug Gardens, Glenolden, Pa. 


HE high prices paid for crude 

drugs, brought about by the 

abnormal economic conditions 

of the last few years, have stimu- 
lated a wide and popular interest in 
the cultivation of the plants vielding 
these products. Unfortunately for the 
crude drug industry, a great part of 
this interest has been aroused merely 
from a view toward financial invest- 
ment and the real issues at hand have 
been generally overlooked. 

There is no question but that America 
must grow a large part of her drug 
supply in the future since the drug 
importations are yearly becoming less 
dependable. The adulterations which 
are being made by collectors of crude 
drugs render the purchase of these 
plants upon the open markets extremely 
unsatisfactory and if the American 
manufacturer of pharmaceuticals is to 
produce articles of high grade, he must 
either grow his own vegetable drugs or 
obtain them from someone who he 
knows 1s growing them honestly. 

Certain economic facts, however, must 
be considered. Competition with [uro- 
pean peasant labor greatly reduces the 
chances of financial profit from Amert- 
can production, and unless some step 
can be taken to produce drugs superior 
to those of European origin, no hope 
can be found for such an industry in 
America upon a purely financial basis. 
It is probable, however, that such 1m- 
provement can be brought about, and 
the competition will be changed from 
quantity against quantity to quality 
against quantity. Stating the case 


in a more simple way it may be said 
that financial success 1n the cultivation 
of drug plants depends upon the pos- 
sibility of increasing the alkaloid con- 
tent of these plants by plant breeding 
methods. 

The object of this paper is to point 
out to breeders who are interested in 
this field of work the opportunity which 
these plants offer for selective methods 
of improvement. The resulting im- 
provement from research work 1n this 
direction not only will afford the satis- 
faction which 1s coincident with accom- 
plishment, but will provide raw mate- 
rials of uniform and high quality to the 
exacting professions of medicine and 
pharmacy. This surely then isa worthy 
field for experimental effort. It at once 
becomes evident that the work of in- 
creasing alkaloids in a= plant = differs 
from that of increasing size, changing 
color or form. The investigator 1s 
dealing with unseen characters. 


LITTLE HYBRIDIZATION DONE 


Hvbridizing drug plants been 
attempted by several workers and 
under varving conditions but in general 
little result has been votten from this 
method. There may be exceptions to 
this statement, such as cinchona;' but 
especially with plants of the temperate 
zone, the great matorityv of crossing 
experiments have resulted only in a 
chaotic jumble of characters without 
meaning. This is to be expected when 
we keep in mind the class of plants with 
which we are dealing. 

The most serious etfort then must 


1The South American cinchona tree, from the bark of which quinine is secured, has been 
improved by breeders in Java, who have selected the best of many natural hybrids, and propa- 
gated them asexually. This is usually referred to as the only drug plant which has been improved 
through hybridizing; but so far as I am aware, there is no record of really scientific breeding hav- 


ing been done with it. 
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be through selective methods, but here 
again certain difficulties at once arise. 
Since the characters with which we are 
working are unseen, the number of 
individuals that can be placed under 
observation is therefore limited, and in 
turn the chances of success are propor- 
tionately reduced. 

In establishing a svstem of selection 
of belladonna? (Atropa belladonna) at 
the Mulford Drug Gardens, the effort 
was made to overcome this difficulty by 
establishing a correlation between some 
apparent physical character and alka- 
loidal content. If such a correlation 
could be demonstrated, the advantage 
of observing thousands of individuals 
rather than hundreds would be at hand. 

The breeding plot contained 300 
individuals which were chosen from a 
lot of several thousand seedlings. The 
seed from which these plants were 
erown had been imported from Germany 
and no previous history of them was 
known. They were sown in the gree.- 
house in January and potted off in the 
usual manner. Those used for the 
breeding plot were chosen only because 
of uniform size and apparent vigor. 
Some of the features of the plant were 
recorded on a card at the time of set- 
ting out. These included size in its 
first and second weeks, and when 
adult; the blooming date, color, size of 
leat and of root, and any other facts 
which seemed lhkely to be of interest. 
The plot contained five rows with 100 
plants in each row numbered chrono- 
logically and recorded on individual 
cards. These plants were examined 
once each week for the first three weeks 
and then as often as the data on the 
cards required. The soil on which the 
plants grew was a heavy clay loam with 
a clay subsoil and had_ received no 
treatment except a heavy application 
of stable manure during the winter. 

The leaves were gathered at the 
usual time—just as the flowers are 
opening—and enough leaves were al- 
lowed to remain to mature the fruit 
pods. The leaves were then air dried 
on drying racks in bundles correspond- 


ing to the plant from which they were 
taken, after which they were assayed for 
alkaloidal content. The error incident 
to this process was minimized by run- 
ning the assays in duplicate. Of the 
400 samples, 15 were discarded because 
too small, or because they were spoiled 
in assaying. The alkaloidal content 
of the remaining samples, expressed in 
percentages, was as follows: 


Alkaloidal content Number of samples 


09 4 
1—.19 
,2-.29 26 
.3-.39 S83 
4-.49 D+ 
.5-—.59 605 
-6-.09 4) 
26 
.8-. 89 25 
6 
1.0- 6 
385 

Mean = .507;¢0 = .194 


The standard of the United States 
Pharmacopeia is 0.4 atropine in bella- 
dona, and the average sample found in 
the markets varies from this minimum 
to about 0.6. It is evident, then, that 
nearly 70° of the plants were above 
the standard in chemical content, and 
that six of them yielded 1% or more 
of atropine—a remarkably high  per- 
centage. They were as follows: 

020 


Avg. 1.07 


Interest naturally centered on these 
plants, and a study of the records 
showed that every one of them was 
small at the time of harvest, while 
practically all the plants which yielded 
.Q1 or less were large and vigorous in 
growth. Furthermore, the six high 
plants all had light stems, while the 
plants vielding .1 or less had dark stems. 
These characters were the only ones 
found which seemed to give a clue to 


> For an outline of some similar work with belladonna and other plants, see “* Breeding Medi- 
cinal Plants,” by F. A. Miller. slmerican Breeders’ Magazine, IV, pp. 193-201. 
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BREEDING FOR ATROPINE 


Great Variation in Alkaloidal Content of Belladonna Plants Promises Results to 
Selection—External Characters of Plant Seem to Give a Clue to Its 
Chemical Content 


L. WAYNE ARNY 
Director, H. kK. Mulford Co. Experimental Drug Gardens, Glenolden, Pa, 


HE high prices paid for crude 

drugs, brought about by the 

abnormal economic conditions 

of the last few vears, have stimu- 
lated a wide and popular interest in 
the cultivation of the plants vielding 
these products. Unfortunately for the 
crude drug industry, a great part of 
this interest has been aroused merely 
from a view toward financial invest- 
ment and the real issues at hand have 
been generally overlooked. 

There is no question but that America 
must grow a large part of her drug 
supply in the future since the drug 
importations are yearly becoming less 
dependable. The adulterations which 
are being made by collectors of crude 
drugs render the purchase of these 
plants upon the open markets extremely 
unsatisfactory and if the American 
manufacturer of pharmaceuticals is to 
produce articles of high grade, he must 
either grow his own vegetable drugs or 
obtain them from someone who he 
knows is growing them honestly. 

Certain economic facts, however, must 
be considered. Competition with Euro- 
pean peasant labor greatly reduces the 
chances of financial profit from Ameri- 
‘an production, and unless some step 
can be taken to produce drugs superior 
to those of European origin, no hope 
can be found for such an industry 1n 
America upon a purely financial basis. 
It is probable, however, that such 1m- 
provement can be brought about, and 
the competition will be changed from 
quantity against quantity to quality 
against quantity. Stating the case 


in a more simple way it may be said 
that financial success in the cultivation 
of drug plants depends upon the pos- 
sibility of increasing the alkaloid con- 
tent of these plants by plant breeding 
methods. 

The object of this paper is to point 
out to breeders who are interested in 
this field of work the opportunity which 
these plants offer for selective methods 
of improvement. The resulting 1m- 
provement from research work in this 
direction not only will afford the satis- 
faction which is coincident with accom- 
plishment, but will provide raw mate- 
rials of uniform and high quality to the 
exacting professions of medicine and 
pharmacy. This surely then isa worthy 
field for experimental effort. It at once 
becomes evident that the work of in- 
creasing alkaloids in plant. differs 
from that of increasing size, changing 
color or form. The investigator is 
dealing with unseen characters. 


LITTLE HYBRIDIZATION DONE 


Hvbridizing drug plants been 
attempted by several workers and 
under varving conditions but 1n general 
little result has been votten from this 
method. There may be exceptions to 
this statement, such as cinchona;! but 
especially with plants of the temperate 
zone, the great majority of crossing 
experiments have resulted only in a 
chaotic jumble of characters without 
meaning. This 1s to be expected when 
we keep in mind the class of plants with 
which we are dealing. 

The most serious etfort then must 


1The South American cinchona tree, from the bark of which quinine is secured, has been 
improved by breeders in Java, who have selected the best of many natural hybrids, and propa- 
gated them asexually. This is usually referred to as the only drug plant which has been improved 
through hybridizing; but so far as I am aware, there is no record of really scientific breeding hav- 


ing been done with it. 
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be through selective methods, but here 
again certain difficulties at once arise. 
Since the characters with which we are 
working are unseen, the number of 
individuals that can be placed under 
observation is therefore limited, and in 
turn the chances of success are propor- 
tionately reduced. 

In establishing a system of selection 
of belladonna’ (Atropa belladonna) at 
the Mulford Drug Gardens, the effort 
was made to overcome this difficulty by 
establishing a correlation between some 
apparent physical character and alka- 
loidal content. If such a correlation 
could be demonstrated, the advantage 
of observing thousands of individuals 
rather than hundreds would be at hand. 

The breeding plot contained 300 
individuals which were chosen from a 
lot of several thousand seedlings. The 
seed trom which these plants were 
erown had been imported from Germany 
and no previous history of them was 
known. They were sown in the gree.- 
house 1n January and potted off in the 
usual manner. Those used for the 
breeding plot were chosen only because 
of uniform size and apparent vigor. 
Some of the features of the plant were 
recorded on a card at the time of set- 
ting out. These included size in its 
first and second weeks, and when 
adult; the blooming date, color, size of 
leat and of root, and any other facts 
which seemed likely to be of interest. 
The plot contained five rows with 100 
plants in each row numbered chrono- 
logically and recorded on individual 
cards. These plants were examined 
once each week for the first three weeks 
and then as often as the data on the 
cards required. The soil on which the 
plants grew was a heavy clay loam with 
a clay subsoil and had_ received no 
treatment except a heavy application 
of stable manure during the winter. 

The leaves were gathered at the 
usual time—just as the flowers are 
opening—and enough leaves were al- 
lowed to remain to mature the fruit 
pods. The leaves were then air dried 
on drying racks in bundles correspond- 


ing to the plant from which they were 
taken, after which they were assayed for 
alkaloidal content. The error incident 
to this process was minimized by run- 
ning the assays in duplicate. Of the 
400 samples, 15 were discarded because 
too small, or because they were spoiled 
in assaying. The alkaloidal content 
of the remaining samples, expressed in 
percentages, was as follows: 


Alkaloidal content Number of samples 


O09 4 
.1-.19 
_2-.29 260 
.3-.39 83 
4-.49 9+ 
.5-—.59 05 
42 
26 
25 
6 
1.0- 6 
385 

Mean = .50/:¢6 = .194 


The standard of the United States 
Pharmacopeia is 0.4 atropine in bella- 
dona, and the average sample found in 
the markets varies from this minimum 
to about 0.6. It is evident, then, that 
nearly 70%) of the plants were above 
the standard in chemical content, and 
that six of them yielded 1% or more 
of atropine—a remarkably high per- 
centage. They were as tollows: 

1.020 
1. OOO 
1.100 
1.230 


1.030 
1.039 


Avg. 1.07 


Interest naturally centered on these 
plants, and a study of the records 
showed that every one of them was 
small at the time of harvest, while 
practically all the plants which yielded 
.Q1 or less were large and vigorous in 
erowth. Furthermore, the six high 
plants all had hght stems, while the 
plants vielding .1 or less had dark stems. 
These characters were the only ones 
found which seemed to give a clue to 


* For an outline of some similar work with belladonna and other plants, see “‘ Breeding Medi- 


cinal Plants,” by F. A. Miller. 


Amertcan Breeders’ Magazine, IV, pp. 193-201. 
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the chemical constitution of the plants, 
but they were marked enough to war- 
rant especial attention during the com- 
ing season, when a_ selected second 
veneration will be grown. 

In conclusion, 1t must be remembered 
that this work covers only one season 


and hence must be regarded as merely 
preliminary. It is highly encouraging 
to us, however, 1n indicating the ex- 
treme variation of atropine content in 
the belladonna plant and giving hope 
that valuable commercial results can 
be secured by selection. 


Deaths Due to Childbirth 


In 1913 at least 15,000 women died 
in the United States from conditions 
caused by childbirth. This makes a 
death rate little lower than that due to 
typhoid; it 1s a much higher rate than 
is found in most fore gn countries. 
The subject is considered in Bulletin 
No. 19 of the Children’s Bureau, by 
Dr. Grace L. Meigs, who outlines 
ways in which this mortality can be 
ereatly reduced. <A large part of it, 
she savs, 1s due to superstition and 
ignorance. 

There can be no question of the 
desirability of reducing the number of 
deaths from this cause, yet it 1s worth 
noting that their eugenic import is not 
simple. It might be argued that the 
women who die are on the average 


mentally, 1f not physically, inferior to 
those who survive. If so, this form of 
death is to some extent selective and 
eugenic, like infant mortality. The 
fact that the maternal death rate 1s 
twice as high among negroes as whites 
lends weight to this view. 

On the other hand, maternal mor- 
tality would be dysgenic, if fear of it 
prevented superior women from having 
children, or from having as many 
children as they would otherwise bear. 

But even if this barbarous death rate 
results in some eugenic gain, that gain 
can better be secured in other ways, 
and Dr. Meigs’ bulletin, declaring that 
most maternal deaths are unnecessary, 
should and doubtless will receive wide- 
spread attention. 


An Experiment in Long-Continued Inbreeding 


More than 25,000 guinea-pigs have 
been reared by the Bureau of Animal 
Industry on its experimental farm at 
Beltsville, Md., to test the effects of 1n- 
breeding. Brother and sister have been 
mated in each generation, and some of 
the families have now reached the 
seventeenth generation. While a few 
strains have run out, others are nearly 
as vigorous as are the control famiulics. 
But the important fact is that there is no 
veneral deterioriation; the various de- 
fects that have appeared are not correl- 
ated. One family becomes strong in 
one respect and weak in another; in a 
second family conditions are exactly 
the reverse. Such a state of affairs 
does not lend any support to the popular 
idea that inbreeding neccssarily pro- 
duces degeneracy. The various kinds 


of deterioration are to be accounted for 
in different ways. In general, the 
belief of geneticists is apparently con- 
firmed, that even long-continued in- 
breeding does not necessarily mean 
deterioration. It tends to make the 
members of a family more alike, and 
to perpetuate all variations that occur. 
If the strain is a good one. inbreeding 
will improve it; if it is a weak or de- 
fective one, inbreeding will bring the 
defects into prominence and probably 
lead to the elimination of the strain. 
When the results of this investigation 
(which is in charge of Dr. Sewall 
Wright) are finally published, they 
should furnish more precise and detailed 
information about the effects of in- 
breeding than has heretofore been 
available. 
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THE EVOLUTION 
OF THE HORSE 


While some animals, as shown 1n 
the frontispiece of this Issue, have 
undergone practically no change 1n 


a hundred million vears or more, 
other whole groups, such as_ the 
mammals, have in only a twentieth 
or a thirtieth of that time under- 
sone an amount of change that 1s, 
by comparison, extermely large. No 
case of this sort is better known 
than the horse, who has altered in 
he last three or four million years 
| Imost every way that a mam- 
mal can alter. It further appears 
that development was not at all uni- 
form during this time; there would 
be litthe change for a long period, 
and then rapid modification would 
take place. 

The only other mammal well 
enough known to offer a parallel to 
the horse, in the extent of change 
that has'taken place ina short time, 
is man himself, whose ancestor 1n the 
carly Eocene period was probably a 


little tree-dwelling animal of the 


tropics which a casual observet 
might mistake for a squirrel. 
The horse of the early Eocene 1s 


shown in the small insert below, 
from. fossil remains found in New 
\exico, and lately restored by J. W. 
Gidley, assistant curator of fossil 
mammiuls at the U. National 
MIuseum. This E 
14 inches high at the shoulder and 
had four well-formed toes, with a 
vestige of a fifthtoe. He pr ably 
lived around the margins of lakes 
and pastured on grass. 

A) Belgian mare, photographed 


~ 


on the same scale, is shown) for 
comparison. The most remarkable 
change in the course of evolutio; 
has been in size, but the loss of al 
the toes except one is also note- 
worthy, as well as a great progres- 
sive lengthening of the cheek-teeth. 
It is true, of course, that part of 
the evolution of the horse has been 
due, in the last few thousand years, 
to artificial selection by man. This 
has brought about much of the 1n- 
ase in size. But the difference 
between Eohippus and modern wild 
horses is striking enough. 

e It is necessary to suppose that 
the germ-plasm of some specics 1s 
much more ‘plastic’? and variable 
than that of others. This is espect- 
ally true of man and the horse. 
When man’s ancestors came down 
out of the trees, and when Eohip- 
pus emerged from the swamps and 


began to roam over the prairies, 
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MARRIAGE RATE 


Three-fourths of Men Graduates Marry, But Only Half of Women Possible 
Reasons for the Difference-—-Comparison with Other Institutions — 
Difference Be Larger 


T IS well known that the marriage 
rate of men from separate men’s 
colleges is more than a half again as 
vreat as that of women graduates 
from separate women’s colleges, but 
little study has been given to the records 
of men and women from the same college. 
As a contribution to this subject, 
records of Stanford alumni and alumnae 
are here given. 
Stanford University, Alto, 


near Palo 


California, graduated its first class in 
1892. Up to and including the class of 


1900, it granted 1,095 degrees. The 
records of these nine classes were 
studied in the Alumni Directory of 
1910, and 95 names were eliminated 
either because no recent information 
had been received or because the indi- 
vidual had died. This left an even 
1,000 names, 670 men and 330 women. 

Of the men, 490 or 73.2°% were re- 
ported as married, and 180 26.8% 
as unmarried. 

Of the women, 160 or 48.5% 
reported as married, and 1/70 or 
as unmarried. 

These figures are not absolutely final, 
since only ten years is allowed the latest 
class considered, and some of its mem- 
bers who did not marry in that interval 
would doubtless marry later. It ap- 
pears probable that this incomplete- 
ness is differential, in that 1t tends to 
lower the complete marriage rate of 
the men more than that of the women. 


were 


After graduation, a man must usually 
establish himself in business before 
marriage, whereas a woman 1s usually 


ready for matrimony as soon as she has 


! Phillips, John C., 
HEREDITY, Vil, pp. 565- -569, December, 
1890 only, ‘and are there fore complete. 

Robert J., 


* For these rates see Sprague, 


19106. 


in Harvard Graduates’ 


Magazine, 


The 


in JOURNAL OF HEREDITY, 


left the university. It seems, then, 
that women may tend to marry sooncr 
after graduation than do men: 
very unlikely that the reverse will be 
the case. It this true, then any 
marriages which may have taken place 
among these Stanford vraduates since 
1910, or any which may vet take place 
will tend proportionately to 


it seems 


IS 


Increase 


the marriage rate of the alumni more 
than that of the alumnae. 
MEN'S RATE CONSTANT 


Although it is not wholly complete, 


the marriage rate of Stanford men 
(73.2) 1s surprisingly close to that of 


Harvard men (74+) and Yale men (78),! 
considering that Stanford is located on 
the other side of the continent, has an 
extremely different “atmosphere,” and 
draws from a very different class 
students. While the cugenist would 
like to see as high a marriage rate 
possible among such a picked body of 
men, it is doubtful whether a much 
higher rate than this can fairly be 
expected, in view of the fact that many 
eraduates (of Stanford, more than 
the eastern universities) enter pro- 
fessions, such as geology and engincer- 
ing, which are sometimes incompatible 
with the early establishment of a home. 

The women’s marriage rate is lower 
to a surprising degree. Considering 
that it is probably not complete, it 
compares favorably with the highest 
of the separate women’s colleges (Wel- 
lesley 48, Vassar 49), and is well above 
the lowest of these (Mount 
Holvoke 41.9, Bryn 43.9).7 It 


Ol 


as 


ot 


colleges 


Mawr, 


September, 1916, 
Harvard and Yale 


and JOURNAL OF 
figures include classes to 


v1, pp. 158-162. The 


rates for women’s colleges are compiled in various ways and for various periods, and should not 


be directly compared with the Stanford rate, unless due allowance has been made for this. 
For Wellesley, 
250 


are probably somewhat more complete. 
Bertha J., in JOURNAL OF HEREDITY, v1 


1, pp. 
170 


Thev 
see Johnson, Roswell H., and Stutzmann, 


753. 
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:s, however, lower than that of any of 
the coeducational universities so far 
studied,® v1z.: 


Stanford, 1892 48.5 
Wisconsin, 1890-1960... ... 55.1 
Oberlin, 1891—-1900......... 56.9 
Ohio State, 1890-1900... .. . 
Illinois, 63.6 
Iowa State,*? 1892-1901.... 71.2 
Kansas Agr., 1890-1909.... 72.5 


safely drawn from the few cases avail- 
able, it appears that the mariiage rate 
of college men is fairly high and con- 
stant all over the country; that the 
marriage rate of college women is on 
the average considerably lower, but 
that 1t shows great variation. 

This variation not only reflects differ- 
ences in the groups from which the 
students come, but also, it seems cer- 
tain, differences in the nature of the 
education. At Kansas State Agricul- 
tural College much attention is paid to 
domestic science, and many girls go 
there with the deliberate attention of 
fitting themselves for marriage. In 
other words, the college (1) selects 
from the population, to some extent, 
those girls who are hkely to marry and 
then (2) aids them to marry. At 
Stanford conditions are quite opposite. 
Practical domestic science has never 
been taught, the curriculum is on the 
whole quite ‘traditional’ in character, 
and it is particularly in favor with 
young women who intend to teach. 
As compared with Kansas, therefore, 
Stanford tends in some degree (1) to 
select from the population girls who 
are less likely to marry,and then (2) 
to educate them in a way that makes 
their marriage still less likely. 


As far as generalizations may be 


GIRLS A SELECTED GROUP 


To some extent, the Stanford girls 
of the early classes may have been 
selected in an unusual way. These 
early graduating classes are said to 
have contained some mature women 
who were already in careers, principally 
teaching school, and who came to the 


— 


university to get advanced work. Many 
of these, at the time they came to 
Stanford, had passed the age when 
marriage 1s likely. 

But this statement hardly holds 
vood of the later classes here considered. 
At that time it appears that there was 
not any extraordinary selection of the 
women students of the university; a 
large proportion of them came because 
it was fashionable to go to college, and 
because it was generally reported that 
virls at Stanford, where men were much 
in excess, had a better time than at the 
University of California. 

To what extent the alarmingly low 
marriage rate of Stanford alumnae can 
be explained by the selective nature of 
the group of girls admitted, and to 
what extent it is due to the one-sided 
elucation they receive, cannot be de- 
cided without intensive study. It is 
possible here only to analyze the prob- 
lem in a somewhat speculative Way. 


INTRA-COLLEGE MATING 


Since there were, in the period under 
discussion, two or more men for every 
woman in the university, why did not 
the Stanford women find husbands 
among their fellow-students’ They did 
to some extent, but apparently not to 
as great an extent as occurs at many 
other coeducational institutions. Their 
failure to do so might be (1) the fault 
of the men, due to a (a) their not being 
allowed to mingle with the girls in 
college, or (b) their not being ‘‘marrying 
men.” But neither of these supposi- 
tions has any basis. Social intercourse 
is not unduly restricted at Stantord, 
and the figures show that the men do 
marry in large numbers and_ fairly 
‘arly; only, they do not marry Stanford 
cirls. 

It might, of course, be alleged that 
the Stanford men are not good enough 
for the Stanford women; the ideals of 
the latter might be supposed to be 
exceptionally high. The objection can- 
not be refuted, but is not convincing. 

It the failure of the women to marry 


* Figures extracted from Altman’s data (JOURNAL OF HEREDITY, viii, pp. 43-45) for periods 


which will give a fair comparison with the Stanford figures. 


ever, the status being that of about 1915. 
‘J. C. Blumer’s data. 


The rates are more complete, how- 
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is due (2) to some fault of their own, 
this might be (a) a desire not to marry, 
because of preference for a ‘career,’ or 
the necessity of earning money to 
support parents; or (b) inability to 
attract men. Both of these reasons 
are doubtless operative. It is difficult 
to say which is the more important, 
since a decision can only he based on 
personal opinion. 


EN TRA-COLLEGE MATING 


Though most of the Stanford girls 
fail to find husbands in college, they 
vet might do so after graduation. 
Why do so many of them fail to? 
Again, 1t may be (1) that they do not 
want to marry, or (2) that they want 
to marry but are not asked to do so. 
The reasons under (1) would be the 
same as those considered in the pre- 
ceding section, namely, preference tor 
a career or necessity of supporting 
relatives; together with, in some cases, 
the development of a cynical attitude 
toward marriage due to faulty educa- 
tion; or more frequently, the demand 
of a higher standard on the part of 
suitors than the men of the alumnae’s 
acquaintance can meet. 

But it seems hkely that the greater 
part of the women graduates come 
under (2). They remain unmarried, 
but not from choice. Their failure to 
find mates might be because (a) they 
have no opportunity to meet men, due 
to the nature of the careers which thev 
have chosen, e. g., teaching school; or 
(b) they meet men but fail to attract 
them, because of physical imperfec- 
tions, (lack of health or good looks) or 
educational defects. The latter would 
include cases of too little emotion, Or 
too much knowledge (a young man 
is often unwilling to marry a girl who 
knows more than he does), or lack of 
the kind of knowledge necessary for 
home-making, which leads men to dis- 
criminate against them and prefer the 
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girl who, it is supposed, will be less 
extravagant, or who will not need so 
many servants. 

In part explanation of the failure 
of the Stanford women to marry, it 
might be urged that the marriage rate 
of the entire state of California is 
notably low.? But it has been seen 
that the Stanford men marry in larger 
numbers; therefore the failure of Stan- 
ford women to marry cannot be en- 
entirely credited to external causes. 
Nloreover, Price found® the marriage 
rate of University of California women 
vraduates, 1895-1899, to be 65.7. This 
would suggest that the low marriage 
rate of Stanford women may be due 
in part to their character and raises the 
question whether this unmarriageable 
character is inherent and ineradicable, 
or whether it is mainly due to the faulty 
education they receive at Stanford or 
previous to going there. 


THE EUGENIC PROBLEM 


ugenically, the problem is clearly 
defined. A group of young women, 
which in innate intelligence is probably 
not surpassed by that of any other 
American college, has been examined, 
and it has been found that only half 
of its members ever) marry. This 
means a racial loss which cannot. be 
viewed with complacency. 

It may be granted that many of them, 
even before coming to Stanford, lean 
toward celibate careers and away from 
motherhood. This might be considered 
to lessen the blame which attaches to 
the university; or on the other hand, a 
eugemist might argue that, when con- 
fronted with a group of girls selected 
in that way, the university ought to 
make all the more effort to change 
their ideals. 

This point does not mitigate the 
eugenic gravity of the problem itself. 
It could be mitigated only by showing 
that these girls are germinally deficient 


‘California's vearly record of 228 marriages per 10,000 unmarried adults 1s the lowest of 
any State in the Union (see Bureau of the Census, Bulletin 96, p. 14, 1914). But this does not 
tell the whole story, for census figures (13th Rep., Vol. 1, p. 528) also show that the percentage 


of adult females in California who are unmarried is smaller than that in three-quarters of the 


other states. 


’See San Francisco Examiner, October 1, 1916, or JOURNAL OF HEREDITY, January, 1917, 


p. 45. 


4 


: 
4 
Wie 
a 
‘ 
al 


Stanford’s Marriage Rate 


in emotional equipment or in 
other way which makes it 
geous to the race that they 
sterilized. 

Such a contention will hardly be 
given more than a very limited applica- 
tion. It can hardly be doubted that 
most of the Stanford women are of pre- 
cisely the type whose ecugenic contribu- 
tion the race most needs. 

If this is admitted, then the conclu- 
sion can hardly be avoided that a 
change is required in their education, 
which, instead fitting them only to 


some 
advanta- 
be thus 


be celibate school teachers, will give 
them. as well, the intellectual and 


emotional training needed for marriage 
and motherhood. This would not make 
all the graduates want to marry, nor 
would it enable all those to marry who 
want to, but it would at least raise 
the marriage rate. 


PRESENT CONDITIONS 


Of course, it might be supposed that 
the marriage rate of Stanford women 
at present 1s higher than it was fifteen 
or twenty vears ago. But it is probably 
lower rather than higher, because of 
an unusual sort of selection to which 
the girls are now submitted. 

provision was inserted in_ the 
university's charter that the number ot 
women students should at no time 
exceed 3500. The number of men stu- 
dents is not limited by 
some years past, hundreds of girls who 
have desired to enter the university 
have been unable to do so, because the 
charter limit had been reached. In 
order to meet this problem, the univer- 
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charter. For 
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sciously to raise the standards required 
of young women for entrance, so that 
those who are admitted become each 
year a more picked lot, as measured 
by their scholarship. They are, on 
the average, noticeably superior to 
the Stanford men in this’ respect. 
This :election tends to bring to Stan- 
ford, more and more, only girls who 
are seriously preparing for a pedagogical 
‘areer, or who are of studious tastes: 
it tends to eliminate those who come 
to college mainly from social reasons. 
The marriage rate of this more studious 
type of girl is probably lower under any 
conditions. 

Such being the case, she 
offers a difficult problem. Several pos- 
sible ways of mitigating the untoward 
result, however, suggest themselves: 

1. To remove the limitation of women 
students to 500 and to lower the stand- 
ards for women would not impair the 
quality of the superior students who 
now come, but it would dilute their 
number with girls who are more socially- 
minded, and who would exert a eugenic 
influence on them. 

2. Considering the type of girl with 
whom they have to de: il, the university 
authorities could make a_ particular 
effort to encourage social life. 

3. The curriculum could be broad- 
ened so that it would fit graduates for 
a wider group of activities, especially 
those which center in the home. 

Of course, if Stanford believes it is 
fulfilling its duty to the nation more 
effectively by producing school teachers 
for the present generation than by pro- 
ducing mothers of a nobler race to come, 
these suggestions are quite unnecessary , 


admittedly 


The Standards of Sexual Selection 


sity has tended more or less con- 
Students (41 women and 27 men) of 
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Bernard, department of 
, University of Missouri, were 
asked for anonymous statements as to 
the requirements of persons they would 
marry. Most of the women placed 
moral character first in husband, 
congeniality and good disposition com- 
ing next. Income and social standing 


were given considerable weight, 
age secmed to have minor 
The men beauty 
requirement, character, 
training in domestic science also being 
considered important. It is interesting 
to note that the men tended to attach 
some weight to heredity, while the 
women did not. 


while 
importance. 
their chief 
youth, and 
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ORTHODACTYLY 


FREDERICK 


N. JUNCAN 


Professor of Biology, Sovtiern Methodist University, Dallas, Tex. 


N 1961 G. Walker described a family 
| marked by inherited stiffress of 

finger joints, and in 1915 Harvey 
Cushing compiled the genealogy, through 
seven generations, of another such family 
comprising 452 individuals.' These were 
all descendants of one William B., who 
had come to Virginia from Scotland 
about 17009. 

I have recently found a family which 
shows the same peculiarity. It is not 
included in Cushing’s chart, but prob- 
ably derives the trait from the same 
source, since family tradition traces it to 
ancestors 1n Scotland. 

It is not the purpose of this paper to 
give the anatomy of the stiff joints, but 
only to point out their inheritance. 
The joints affected are the second ones 
of the fingers and frequently the corre- 
sponding ones of the toes. The joints 
are absolutely rigid. That the bones 
are not always-fused 1s evidenced by the 
fact that one case is known where the 
joint was accidentally disjointed. The 
abnormality may occur in two, three or 
four of the fingers. 

This trait behaves as a Mendelhan 
dominant. Whenever the trait does 
not occur in an individual that person 
is unable to transmit it, that is, the 
normal hand is recessive to this trait 
and cannot transmit it. 

Inspection of the chart shows the 
following facts. If we discard the D 
generation where the size of the family 
is small and consider only the B and C 
generations, we find that the number of 
affected individuals is eleven and the 
number of normal is four. 


As only part of generation B shows the 
trait, it evidently was not homozygous 
in generation A. Further, as it appears 
to be a dominant trait, 1t could not 
have been carried by the mother in 
veneration A, since she would have 
shown it 1f she had it. This leaves only 
one possible type of mating to fit the 
fact—a mating of heterozygous domi- 
nant with homozygous recessive. From 
such a mating it would be expected 
that affected and normal offspring 
would be produced in equal numbers, 
or 7.5:7.5, whereas the figures actually 
found are 11:4. This 1s very” poor 
agreement, although not impossible 
when the numbers involved are so small. 

Cushing charts 150 children from 
such matings, of whom 78, or 32°;, 
were affected. This is so near the 
expected 50% as to make it practically 
certain that the abnormality is due to a 
single Mendehan factor. 

Recent work of Cushing, Marie and 
others makes 1t seem probable that the 
trait here studied is related to some 
prenatal interference with the normal 
function of the pituitary body. Its 
apparent relation with brachydactyly, 
a well-established Mendelian character, 
is evident. 

Cushing has called this trait) syvm- 
phalangism, a good descriptive term. 
Before I knew of his work I called the 
trait orthodactyly, or straight finger. 
As this trait 1s so similar in character 
and inheritance to other digital abnor- 
malities it seems that 1t would be better 
to give it a similar name; however, the 
name 1s of little consequence. 


'Cushing, Harvey. Heredity anchylosis of the proximal phalangeal joints (symphalangism), 


Genetics, i, pp. 90-106, January. 1916. 
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THE EFFECT OF ORTHODACTY LY 
At the left 1s a hand with the third, fourth and fifth fingers affected. The middle joints of 
these fingers are stiff and cannot be bent. At the right the same hand is shown, closed. 
A normal hand in the middle serves to illustrate by contrast the nature of the abnormality, 
which appears in every generation of the family. (Fig. 8.) 


A FAMILY WEPH ORTIODACTY LY 
ares denote males, circles females. 
Ad had al 


affected: 


Black squares or circles denote effected individuals. 
| tingers affected; B2 had all but one finger affected; C2 had all but one finger 
[)2 had all fingers affected; ID3 has all but forefingers affected. (Fig. 9.) 
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ORANGE BUD VARIATION 


HE accompanying photograph 
shows several variegated branch- 
es borne by a normal Valencia 
orange limb and tree in Cali- 
fornia. Propagations of similar varia- 
tions of citrus trees have been made 


successfully by the writer. The fruits 
borne by the variegated citrus propaga- 
tions have usually been found to be 
somewhat ridged. and variegated in 
color like the variegated leaves and 
branches. Such fruits are usually of 


BUD VARIATION OF ORANGE. (Pig. 10) 
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inferior commercial value but intensely 
interesting from the = standpoint of 
showing the occurrence of — striking 
variations in citrus varieties and the 
possibility of isolating and propagating 
them through bud selection. 

Some authors (see discussion of bud 
variation in Darwin's ‘Variation of 
Animals and Plants under Domestica- 
tion’) believe that variegations 
foliage. such as that shown 1n the photo- 
eraph, are the result of disease. They 
also seem to believe that when a varie- 
vated bud is inserted 1n a normal stock 
it will inoculate the stock with the 
disease, which thev claim causes the 
variegation, so that branches of the 
stock other than those grown from the 
variegated buds will show variegation. 

I am very sure that such is not the 
case in the citrus fruits; for instance, 
in 1912 I rebudded a healthy and normal 
ISureka lemcn tree in one of our per- 
formance record blocks. On one halt 
of this tree | used buds cut from a 
variegated branch sport of a neigh- 
boring Eureka lemon tree. On_ the 


Tuberculosis among 


One of the greatest problems 1n 
Alaska is how to stop the advance of 
tuberculosis among the natives, accord- 
Ing to the annual report of the Bureau 
of Education. At the Nome Hospital, 
for instance, practically all the deaths 
which occurred were due to this discase. 
it is not generally recognized that this 
represents evolution through natural 
selection. The white races have become 
relatively resistant to phthisis, due to 


Ossification of the 


The bones of the hand are first laid 
down in clastic cartilage, but before 
the birth of a child lime has been de- 
deposited in them and they have been 
ossified enough to be relatively hard. 
Prof. J. W. Pryor, of Kentucky Univer- 
sity, has been studying this process, and 
among the conclusions which re- 
ported at the last annual mecting of the 
American Association of Anatomists 
are several of general interest. He finds 


other half of the rebudded tree I used 
buds from the healthy branches of 
the tree bearing the variegated limb 
sport. The branches, leaves, and fruits 
erown from the variegated buds have all 
shown the characteristic variezated 
condition of the branches, follage, and 
fruits of the variegated limb sport. 
On the other half, the branches, leaves, 
and foliage grown from the normal 
buds are all normal in every respect 
and have continued to be so from the 
beginning of this experiment. In other 
words, the variegated branches on the 
rebudded tree have not influenced, so 
far as variegation goes at least, the 
branches grown from the normal buds 
on the other half of this tree. I have 
had several similar experiences with 
both lemons and oranges, which have 
led me to the conclusion that the use 
of variegated citrus buds does nct 
influence in this respect any other 
branches grown from a stock than those 
developed from the variegated buds. 
A. D. SHAMEL, 
Riverside, Califoriia. 


Natives of Alaska 


the death of the least resistant stocks. 
generation after generation, for 
sands of vears. But the disease was not 
known in America until after the time 
of Columbus, and all the American 
natives are therefore unselected against 
it. When whites and natives live side 
by side, and similarly when whites and 
negroes live side by side, the white 
man’s discase, tuberculosis, finds most 
of its victims among darker race. 


Bones of the Hand 


that the bones of the female ossify in 
advance of those of the male, and that 
the bones of the first child ossifyv, as a 
rule, sooner than do those of subsequent 
children. This corresponds to many 
observations on different features, which 
show that the order of birth has a real 
influence on a child’s character. Varia- 
tion in the ossification of bones, Pro- 
fessor Pryor concludes, 1s a heritable 
trait. 
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THE INCREASE IGNORANCE 


Wards of Pittsburgh with Most Illiterates and Most Foreign-Born Have High 
Birth-Rate and Also Show Lower Infant Mortality than Some 
of the Best Educated and Prosperous Wards 


THE EpIToR 


T is the function of Art to isolate 

different aspects of life and hold 

them up for observation. The on- 

looker must not “go behind the 
returns.”” If you are looking at the 
Venus de Milo in an esthetic frame of 
mind, you must see nothing but a 
statue and an idea init. If you begin 
to wonder about her pedigree or whether 
the Greeks really had such straight 
noses as she has, you are no longer 
studying art, but science. For science 
deals not with things as they are, but 
with things in relation to each other. 

One of the most ingenious and 
satisfactory ways of showing the rcla- 
tions of things to each other 1s by 
applying the calculus of correlation, a 
branch of higher mathematics which 
has been extensively developed during 
the last generation. Isolated statistical 
facts which seem to have little or no 
meaning can be treated with 1t and at 
once take on life—at once allow the 
student to project the picture forward, 
so that he sees not only what is now 
happening but what will happen in the 
future, under certain conditions. The 
accuracy of the picture is limited only 
by the exactness of the original facts. 
The present paper undertakes to give a 
rough illustration of how the calculus 
of correlation may be applied to the 
vital statistics of a city to bring out 
their significance. The city chosen is 
Pittsburgh, from which Prof. Roswell 
Hill Johnson has turned over to me some 
data which Miss Sadie Scorer, one of 
his students, compiled a few years ago, 
but did not use. They show the birth- 
rate, infant mortality, number of illiter- 
ates, proportion of native whites of 
native parentage, and various other 
facts about each of the twenty-seven 
wards into which Greater Pittsburgh 
is divided. 
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I have never been in Pittsburgh, but 
as a newspaper reader I picture it as a 
huge, smoky, industrial center with 
something three-quarters of a 
million inhabitants, and containing great 
extremes of wealth and poverty, innu- 
merable millionaires on their magnificent 
estates, and vast, overcrowded quarters 
where tall chimneys of factories jostle 
ach other, and where a population of 
laboring people, largely foreign-born and 
ignorant, lives on the edge of the 
financial dead-line. 

An inspection of Miss Scorer’s figures 
as they stand 1s sufficient to give me 
some idea of the make-up of the metrop- 
ols. But I want to watch its vital 
processes ; to see the changes taking place 
vear by vear and thereby get an idea 
of what it will be in the future; just as 
the surgeon studies the case history of 
his patient and arrives at a prognosis. 
For this purpose nothing 1s more con- 
vement than the calculus of correlation. 


CORRELATION 


It is a matter of common observation 
that there are all sort of correlations in 
daily life; that certain things go together, 
and that an increase in one factor will 
necessarily cause an increase in some 
other. For example, if the popu- 
lation of city increases, the 
amount of food consumed in the city 
will also increase; the two facts are 
closely correlated. And one might also 
euess that as the number of births 
increases, the number of deaths will 
also increase; there are more people to 
die, and die they must, soon or late. 

Now the exact amount of association 
between two things is nicely measured 
by the calculus of correlation, and 
expressed in a coefficient which is a 
decimal fraction somewhere between 
QO and +1 or —1. If the correlation is 
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0, we know that there is no constant 
relation, no resemblance, between the 
things we are correlating. If it is 
unity, we know the correlation is 
absolute; that 1f one factor changes ever 

little, the other must change in a 
corresponding amount. Gencrally, a 
correlation above .5 is considered dis- 
tinctly high. 

It must be said that the picture which 
we will get of Pittsburgh is only an 
impressionistic one. The data available 
are coarse, and as we cannot treat a 
smaller unit than a whole ward, we 
cannot use any great refinement of 
method. It will be all the easier, how- 
ever, to see the general outlines of the 
picture, and I think that they will be 
accurate. 

With this prelimins iry Warning we 
examine the connection between birth- 
rate and infant mortality, our measure 
of the latter being made by dividing the 
number of deaths under one vear in a 
ward by the number of births in the 
same ward for the same vear (1912) 
while the birth-rate in the various wards 
was computed by dividing the total 
number of births per ward in 1912 by 
the total number of females in that ward 
in the same year. This is not an 
accurate measure, because the proportion 
of unmarried women may be larger in 
some wards than in others, but it is 
the best available. Arranging the 


twenty-seven wards in the order of 


their birth-rate, from the highest to the 
lowest, and then ranking them for infant 
mortality (1912) in the same way, we 
find the correlation between the ranks! 
in respect of these two facts is only .307. 
This is much lower than one would have 
anticipated, and in comparison with 
its probable error* ts of little significance. 
We must conclude that in 1912 there 
was little or no connection between 
birth-rate and infant mortality in Pitts- 


burgh, contrary to what one would 
expect who has heard the birth control 
propagandists insisting that a _ high 
birth-rate means a high rate of infant 
mortality. Here we find that we cannot 
judge, by knowing how a ward stands 
in respect to birth-rate, whether or 
not it will have higher, or lower, rank 
in respect to infant mortality. The 
two facts have little connection—1t 1s 
evident that each is influenced by many 
causes, which may be stronger in one 
case than 1n the other. 


INCREASE OF POPULATION 


As the first vear of life is by far the 
most fatal one, we can reach a measure, 
rough but sufficient for our purpose, 


of the rate of first-vear increase of 


various parts of the population, by 
deducting the number of deaths (1912) 
under one vear of age from the number 

' births in the same year. We will 
make this comparable by dividing the 
figure so obtained by the population of 
the ward, and for convenience we will 
call the resulting rate the net increase, 
although it is in fact a percentage. 

The net inerease, we find, depends 
almost absolutely on the birth-rate, the 
coefficient being .978; but it has httle 
relation to the infant mortality, with 
which it is correlated to the extent of 
only .245 with a large probable error. 
That is, the birth-rate largely deter- 
mines which shall show the 
ereatest inerease of population, the 
infant mortality exercising little effect 
in this case. The point is important, 
because we are sometimes told that 
even though the superior classes of a 
community have a_ low birth-rate, 
vet the infant mortality among them 
is so much lower than that of the slums, 
that in the end they manage to hold their 
own. We shall see still more striking 
evidence, a little later, that this was 


The correlation coefficient was corrected by means of Pearson’s table (Draper’s Company 


Research Memoirs, Biometric Series 1V, 1907 


»p. 18). As indicated above, Iam under no illusions 


about the exactness of the methed of ranks, but it is the only one applicable to Miss Scorer’s 
data. The probable error is relatively large because of the small number of cases (twenty-seven). 
I must add that [am not responsible for the accuracy cf the original data, but cnly for the correla- 
tions. I believe the data to be accurate for the present purpose, but Lhave not placed much weight 


on the absolute values reached. ‘The relative 


values are the important cnes frcm a euvgenic 


standpoint and as far as I can see they are accurate enough at least to show the general trend. 
I am indebted to Dr. Sewall Wright for counsel and criticism in this study. 
>See complete table of coefficients and probable errors at the end of this paper 
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not the case in Pittsburgh in 1912.° 
A moment’s consideration will show 
that the result we obtained was to be 
expected; for the infant deaths in a year 
are only about 10° % of the births in a 
vear, and therefore any variation in 
the rate of infant mortality would be 
insignificant in causing a variation 1n 
the rate of first-year increase. If all 
the deaths up to maturity could be 
counted, we might conceivably find 
that the mortality in the worst wards 
was ereat enough to leave the best 
wards in the lead. It 1s, however, 
highly improbable that this is the case: 
the data available do not offer any 
information on the point. 


EFFECT OF ILLITERACY 


We know in a general way that the 
ignorant and less prosperous part of 
the community produces the most 
children, but we rarely get figures to 
show just how close the association of 
these two facts 1s. In the Pittsburgh 
statistics, however, we find the number 
of illiterates in cach ward stated. Now 
if many of the residents of a district 
can neither read nor write, 1t 1s probably 
safe to assume that that population 1s 
below the average intelligence. 
Grading the various wards 1n this way, 
and correlating with the net increase, 
we ect a coefficient of .731. Here is a 
very high degree of association, which 
proves that the performance 1s regular 
the more ignorance, the more babies. 
Advocates of birth control will perhaps 
read a meaning into this. They would 
doubtless expect likewise to find infant 
mortality highly correlated with illiter- 
acy, but here there is another surprisc. 
The coefficient is .254+.129—that 
not significant. The infant mortality 1s 
higher in some of the well-to-do and 
supposedly intelligent wards than it 1s 
in some of the illiterate factory and slum 
districts. 


1S, 


This seems to me to be the most 
important fact which Scorer’s 


data reveal. It is desirable to see the 
exact figures in this case. and [ give them 
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in tabular form below. The rate for 
infant mortality is, as stated above, 
got by dividing the number of deaths 
under one vear in a ward by the number 
of births in the same ward, both figures 
being tor the vear 1912. The rate of 
illiteracy is got by dividing the total 
number of illiterates by the total number 
of people 10 years of age or over in the 
ward, both figures again being for 1912. 
[t is not clear how the census defined an 
illiterate person—presumably children 
were excluded, at least. Whatever the 
standard may have been, it was the 
same for all the wards, that the 
comparison of wards is fair even if the 
standard leaves something to be desired. 
The figures follow: 


SO 


Inf. Mort. 
Ward rate Rank rate Rank 
5.98 10 14 
2 O40 25 
5 0 O92 1S 
8.26 7 104 12 
5 4.12 16 037 26 
6 24.4 .138 3 
7 0.74 27 O85 20 
4.30 13 O98 15 
10 4.07 17 12 8 
11 2.42 23 
12 6.90 OF] 
13 2.79 20 O79 21 
14 1.906 22 O78 22 
15 6.08 O95 16 
16 9 39 4 .122 7 
17 11.1 3 .132 5 
18 3.53 19 032 27 
19 1S O93 17 
20 4.24 14 11 
21 11 4 
23 +.14 15 
24 24 099 13 
25 1.35 25 O86 19 
26 0.81 26 10 
27 9.11 5 
It seemed very desirable to know 


whether this state of affairs existed only 
in 1912, or was permanent, so the infant 
mortality rates of the various wards in 
1913, 1914, and 1915 were secured trom 
the Board of Health, and correlated 
with the illiteracy of the wards for 1912. 
In 1913 the correlation was .558+ .042, 
a much better showing tor the more 


§In only one case was I able to determine whether or not 1912 was an exceptional year for 


Pittsburgh’s vital statistics. 


The infant mortality fer both 1912 and 1911 was given; correlating 


the ranks of the wards for this I found an asscciation of .94, which shows that there was little 
change in the position of the various wards between those two years. 
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intelligent wards. In 1914, when the 
infant mortality all over the city was 
low, the correlation with illiteracy was 
062, sensibly zero. In 1915 it was 
654.+058. 

[It appears, then, that in two of the 
four vears the most intelligent wards 
had the lowest rates of infant mortality, 
but in the other two years there was no 
constant association between intelli- 
gence and a low rate of infant deaths. 


The case 1s not without) a_par- 
allel. Dr. Devine mentions! that 
Manhattan Island (New York 
Citv) the death-rate for children 
under 5 1s lower below Fourteenth 
Street than above Fourteenth Strect, 


and in this lower section, the death- 
rate is less on the East Side 
than the West Side. “‘The wards 
making up the notoriously congested 
parts of the city, which are predomi- 
nantly Jewish, the seventh, tenth, 
eleventh and thirteenth, have relatively 
a low rate of child mortality, while the 
wards with the highest rates, the fourth, 
sixth, cighth and fourteenth—the first 
has so small a population that the 
fivures mean very httle—are predomi- 
nantly Italian and Irish-American, with 
the Chinese quarter also in the sixth.”’ 
Dr. Devine’s conclusion is that the 
difference is racial, the Jews showing a 
low death-rate regardless of crowding; 
but in Boston the Jews were found to 
have a very high death-rate.? The 
explanation of the low death rate of 
children in the congested parts of New 
York city seems, then, to be obscure; 
and it is equally so in Pittsburgh. 
Perhaps more breast-feeding accounts 
for some of the lower infant mortality 
in the poorer districts; and perhaps the 
infant mortality campaign there is 
entitled to some credit.° In a modern 


citv. nowadays the children of the 
poor, aided by many charities and 
philanthropies, sometimes get more 


intelligent care than do the children of 
the rich, who are turned over to 1gnorant 
maids. These various causes are prob- 


— 


4 Devine, Edward T. 
Conference, New Haven, 1909, pp. 100-102. 
*> Cabot, Richard C. and Richie, Edith kK. 


Prevention of Infant Mortality. 


Tbid., pp. 113-12 
6The number of deaths under 1 vear of age, 
1911, 122.6; 1912, 126.7; 1913, 127.1; 1914, 114.7 
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ably all at work to lower the correlation 
between illiteracy and infant mortality; 
and there must be other and perhaps 
more important causes which could 
only be learned by a carcful study of 
conditions at close range. Whatever 
the causes, the result 1s certainly not 
ereditable to the wards of Pittsburgh 
which are supposed to be the more 
intelligent and progressive. 


RACIAL DIFFERENCES 


It might have been supposed that 
racial differences would be important 
here, but they are not shown to be so 
by our figures. As there 1s a_ high 
negative correlation (—.697) between 
the proportion of native whites of 
native-born parents in a ward and the 
number of illiterates in that ward, we 
do not expect to find that the proportion 
of native-born residents in a_ ward 
determines the infant mortality to a 
large extent. In fact, 1t appears to 
determine it not at all, for the correla- 
tion between infant mortality and the 
percentage of native whites of native 
parents in a ward is —.139+.133 or 
sensibly zero. The old American fam- 
ilies of Pittsburgh doubtless consider 
themselves superior 1n every way to the 
illiterate immigrants of the slums, but 
the rate of infant mortality among thcm 
may well make them blush. 

All these interacting causes, and many 
others which our study does not show, 
contribute to the great outstanding fact 
of eugenic importance—namcly, that 
the illiterate foreigners are swamping 
the older and better educated, native 
American part of the population, not 
only by a higher birth-rate, but in 
many cases by a lower rate of infant 
mortality. The net increase of popula- 
tion (in the meaning we have given this 
term) is greatest, where the foreigners 
are most numerous. The correlation 
between the percentage of native whites 
of native parentage, and the net increase 
of a ward ts negative, —.673. Not only 
are relatively few children born in the 
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25. 
per 1,000 births, in Pittsburgh is as follows: 
- 1915, 107.7. 
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prosperous, old American families, but 
relatively many of these few die in 
infancy. 

The net increase of Pittsburgh’s 
population, therefore, is greatest where 
the percentage of foreign-born popula- 
tion is greatest and where the percentage 
of illiteracy is greatest. 

The nature of Miss Scorer’s data 
makes it impossible to compare the 
situation in Pittsburgh directly with 
that existing elsewhere; but knowing the 
relations between the various wards in 
respect to birth-rate, infant mortality, 
illiteracy and racial make-up, we are 
justified in finding how far these factors 
are associated in other parts of the 
United States. The Children’s Bureau 
has made some studies of this sort,’ 
and Miss Ethel M. Elderton of the 
University of London has fortunately 
worked out coefficients of correlation 
from them.» 


A STUDY IN MASSACHUSETTS 


Taking thirtv-two Massachusetts 
cities, it was found that infantile mor- 
tality and illiteracy were associated to 
the extent of .70 while infantile mortality 
and the percentage of foreign-born 
population were associated to the extent 
of ./4. The percentage of women 
emploved was also known, and_ this 
was found to be associated (.68) with 
a high intant mortality. It would of 
course be an crror to assume that this 
latter correlation proves that cmploy- 
ment of women causes all the infant 
mortality; for it is associated with 
illiteracy and toreign race, both of 
them known to be important factors in 
infant mortalitv; and with many similar 
factors which were not measured—tor 
instance, much employment of women 
means industrial conditions in a town 
and therefore very likely crowded 
dwellings and a gencral bad environment 
with poverty and drunkenness. Miss 
I2lderton showed, from the figures of the 
Children’s Bureau, that illiteracy itsclt 
had little influence on the rate of 


infantile mortality, the presence of 
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forcign-born in a city being much more 
important. When the correlation (.68) 
between infant mortality and employ- 
ment of women was reduced by clim- 
inating the factors of illiteracy, forcign- 
born population, and bad = industrial 
conditions, 60°, of it turned out to 
have been due to these three factors. 
[In other words, employment of women 
Is Important more as an index of other 
bad conditions, than of itself, in affecting 
infant mortality. 

This digression to the industrial towns 
of Massachusetts 1s sufficient to show 
that Pittsburgh 1s not alone in having 
illiteracy and a foreign-born population 
associated with a high birth-rate, but 
that its infant mortality figures are 
unusual. Let us now go a httle deeper 
in our study of the condition of Pitts- 
burgh in 1912. 

Ward seven particularly struck me, 
as | went over the figures, because it 
stood so high in nearly everything. Of 
its 5,622 males of voting age, only 
twenty-four were returned as illiterate. 
It has the lowest death-rate of any ward 
in the city, and the lowest number ot 
cases of tuberculosis reported from 
month to month. It was the only 
ward in the city where more than half 
the inhabitants (56.40, in this case) 
were native-born of native parents. 
It is in the “‘East Iend”’ of the city, 
bounded by Neville, Fifth, Penn and 
Center Avenues, remote trom the tac- 
tory district, and has many schools and 
churches. [Except in streets, 
Prof. Johnson tells me, its houses are of 
fair or large size. It contains many of 
the large and more expensive apartment 
houses. 1s evidently the residence 
of many of “our best people.” 

In most respects, it may well be a 
source of pride to Pittsburgh, but 
eugenically it must be a source of alarm: 

It has the lowest birth-rate and the 
lowest rate of net increase (as defined 
in this paper) of all the twenty-seven 
wards of the city. 

The sixth ward, on the other hand, 
runs along the south bank of the Alle- 


‘Report on Condition & Women and Child Wage-Earners in the United States, Vol. xii. 
Infant Mortality and Its Relation to the Employment of Mothers. Department of Labor, 


Washington, D. C., 1914. 


’ Biometrika, Vol. x, pp. 193-196, London, 1914. 


— 
: 
4 
“7 


The Editor: The Increase of Ignorance 183 


shany River whence it js popularly 
called Strip; it is one of the great 
factory districts of the city but also 
contains a large number of working- 
men’s homes. Nearly 3,000 out of a 
total of 14,817 males of voting age are 
illiterate. Its death-rate is the highest 
in the city. Almost nine-tenths of its 
residents are cither foreigners or the 
children of foreigners. Its record is 
black in most ways. 

And its birth-rate 1s three times that 
of the prosperous, educated, intelligent, 
superior. seventh ward. 

It is true that a larger proportion of 
the children in these factory homes die, 
but the infant mortality is not enough 
ereater to reduce their gain very much. 
When the net increase 1s computed, 
the ignorant sixth ward is found third 
from the top, while the intelligent 
seventh stands cighth from the bottom. 


BREEDING FROM THE BOTTOM 


The significance of such figures, for 
the future of the city, must be per- 
feetly evident. Pittsburgh (like prob- 
ably all other large cities) breeds from 
the bottom. 


The lower a population ts inthe scale of 


intelligence, the greater 1s its reproductive 
contribution. When we recall that intel- 
livence is inherited, that like begets 
like in this respect, we can hardly feel 
encouraged over the population of 
Pittsburgh, a couple of generations 
hence. 

Of course, “these foreign laborers, 
from a eugenic point of view, are not 
wholly bad. I do not wish to paint 
the picture any blacker than the object. 
Many of these illiterate stocks, in 
another generation and with decent 
surroundings, would furnish excellent 
citizens. 

But taken as a whole, the fecund 
stocks of Pittsburgh, with their illiter- 


acy, squalor and tuberculosis, their 
many saloons, their economic straits, 
can hardly be considered as cugenic 
material as the families that are dying 
out in the fashionable residence section « 
which their fathers created in the 
eastern part of the city. If they were, 
they would not be where they are. 

And it can hardly be supposed that 
the city, and the nation, of the future 
would not benefit by a change in the 
distribution of births, whereby more 
would come from the seventh ward and 
its like, and fewer from the sixth and 
its hke. 

If the more ignorant stocks of the 
citv are reproducing three times as 
rapidly as the more intelligent, the 
proportion of inefficient people in the 
city 1s going steadily to increase. And 
it is now increasing—not only in 
Pittsburgh but, to a much less degree 
no doubt, in the whole nation. 

The problem of cugenics 1s to alter 
this trend. 


PITTSBURGH WARDS, 1912 


Illiteracy and net increase......  .731+ .063 
Per cent native born. ..— .697 + .07 
Infant mortality.......  .254+.129 
Birth rate..........+. 

Birth rate and illiteracv........ 153+ .059 
Infant mortality.......  .307+.136 
Net increase.......... .978 = .128 


Per cent native born...—.755+ .058 

Net increase and per cent native 
— 6/3+ .074 
.978+ .128 
731+ .003 
245 + .128 


Infant mortality........ 


Per cent native born and infant 


— .697 + .07 
Net increase. ......... — .673+ .074 

Infant mortality and per cent 

native born......... — 139+ 
.129 
Birth rate............ = .136 
Net inerease.......... .245+ .128 


Experiments with Potato-Beetles 


The plant used by W. L. Tower at 
Tueson, Ariz., in his studies on potato 
beetles is being entirely rebuilt, accord- 
ing to the annual report of the Carnegie 
Institution. Dr. Tower's breeding ex- 
periments have now gone as far as the 


eighteenth generation, in some cases. 
He states that his stocks are producing 
mutations and_ that he is_ securing 
valuable new evidence on adaptations 
to climatic conditions. At least one pro- 
eressive mutation is reported. 
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Choice fruit and other trees usually do not come true to seed; if their quality is to be perpetuated, 
they must be propagated asexually, and budding is one of the best methods. It 1s a 
simple operation which deserves to be better known and more used by amateurs. It may 
he performed whenever bark will peel, and whenever mature buds can be secured; this 
means in early spring and again in late summer and carly autumn. A tree of one species 
in most cases must be budded on another of the same or a closely related species, the bud 
leing taken from a choice variety and inserted cither on a ray idly growing shoot of a large 
tree or on a voung seedling. The bud must be taken from a twig about the size of the 
one on which it is proposed to place it; usually one of the diameter of a lead pencil, or of 
the little finger, is used. The above photograph, by John Howard 


(Fig. 11.) 
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BUD INSE 


2 
As shown in this and the preceding illustration, a T-shaped incision 1s made in the stock, and 
the edges of the bark litte up. «al Dud is then siicet OW with about an mech and a hall 
of bark, care being taken to bring with it the soft inner bark (Cambium laver) and a thin 
sice of the hard wood. If the bud is in the axil of a leat (as above) the leaf 1s cut of 
‘eal lor hark ing tuh of the loaf 
Phe bud is very carefully slipped in as shown under the bark, using the stub of the loaf a 
1] | larged, by David Fairchild I: 12 
a handtie. Photograph, HICH CTiarved, david 
> 
ight 


WRAPPING OR TYING THE BUD 


The soft inner bark or cambium layer of the e¢ 
the cambium layer of the shoot or so-called stoc 
Yarn was formerly used for this purpose but no 
of an oriental palm which is much used 
seedsmen and florists. 


lges of the cu 


in basketry and which can be secu 
Photograph, much enlarged, by David } 


t bud being closely in contact with 
k, the bud is then wrapped rather tightly. 
w everyone uses moist ratha, the stripping 
red from most 
Fairchild. (Fig. 13.) 
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Its expansion is beginning to burst the raffia wrapping. 


THE STOCK CONTINUES TO GROW 


After two or three weeks, when the 


bud has “taken,” the wrapping must be removed; if the stock 1s growing rapidly, it may 
have to be removed, or at least loosened, after ten days. In the case photographed, the 
raffia should have been removed earlier; although some disfigurement is inevitable when 
raffia is used, Photograph, much enlarged, by David Fairchild. (Fig. 14. 
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t 
Ina OT Wee ks or SO), depending on the species, t| bud has united Wilh Lhe ston k, 
hac |] badly cramped. but will t suffer 
and the wrapping 1s removed. Phe shoot has been badiyv cramped, but will not sultet 
permanently In this case the bud has been somewhat disfigured, but not injured, by thre 
exudation of cherry gum Photograph. much enlarged, by David Fairchild. (Fig. 195. 
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THE NEW BUD BEGINS TO GROW 


bud soon puts forth leaves, and may make a growth of several 
was budded in early spring. Tf the operation was 
the bud ordinarily lies dormant until th 


‘ i 


Photograph much enlarged, by David Fairchild. Fig. 10.) 


1 next spring, when it begins to grow Tr 


feet in the first vea 


performed late in the stmm er « 
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AN OLD BUD UNION 


r the bud has made a few feet of growth, the stock is cut off just above it, so the bud takes 
the place of the former branch. In case the bud was put on a seedling, this means that 
practically all of the tree above ground 1s due to the bud, the underground part being fur- 
nished by the stock. Quick growth is usually made by such a tree, because of its strong 
root system. A peach tree budded in the fall on a vigorous seedling will sometimes 
attain a height of 6 feet the next year, and be ready to sell or plant, a year from the time 
it was budded. The tree above is a budded orange growing In a pot, photographed by 
G. W. Oliver. (Fig. 17. 
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CUT OUT THIS PAGE 


and hand it to some friend who is interested in plant-breeding, 
animal-breeding or eugenics. 


Application for Membership 


| enclose $2 for annual membership dues in the 
American Genetic Association. Please enroll me for one year 
from date. I[t is understood that | will receive the Journal of 
Heredity every month without further cost. My interest is 
chiefly in the subject | have marked with NX. 


PLANTS ANIMALS FUGENICS 
My occupation is 
Name 


Street and Number 


Indorsed by City 


State or Country 
Member A.G. A. 


\fembership dues, $2 a vear in the United States and its possessions and in Mexico 
and Cuba. Outside, extra cost of postage on the magazine must be added.) making the 
annual membership dues $2.25 in Canada, $2.50 (United States currency or its equivalent ) 
in all other foreign countrics members of the Universal Postal Union. Life membership $50. 


Send money by check, draft or money order, made payable to the American Genetic 
Association. 


Address all communications to 


AMERICAN GENETIC ASSCCIATION 
511 Lleventh Street, Northwest Washineton, D.C., U.S.A. 
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WHAT GENETICS IS 


‘‘An exact determination of the laws of heredity,” says William 
Bateson, ‘‘will probably work more change in man’s outlook on the 
world, and in his power over nature, than any other advance in 
natural knowledge that can be clearly foreseen.” 


To gain this knowledge is the object of the science of genetics, which 
proceeds, in practice, largely by means of plant breeding and animal breeding, 
for the reason that heredity is less complicated in these organisms than in 
Man, and its operation can be more easily made out. The knowledge so 
gained finds its application in methods for the improvement of cultivated 
plants and domesticated animals and, most important of all, in the improve- 
ment of the human race through the science of eugenics, which was defined 
by its founder, Francis Galton, as ‘‘the study of agencies under social control 
that may improve or impair the racial qualities of future generations, either 
physically or mentally.” 


THE AMERICAN GENETIC ASSOCIATION 


is an incorporated organization, cooperative in nature. It is devoted to 
promoting a knowledge of the laws of heredity and their application to the 
improvement of plants, animals, and human racial stocks. 


It owns the JOURNAL OF HEREDITY, which is published monthly and 
sent free to each member. 


REQUIREMENTS FOR MEMBERSHIP 


Membership is composed of men of science, teachers, publicists, phys- 
icians, clergymen, parents, students, horticulturists and breeders of live 
stock, etc., throughout the world. 


Subject to the approval of the council, any person interested in the 
improvement of the human race or the creation of better varieties of plants 
and animals, is eligible for membership. 


The secretary will be glad to correspond with those interested, and to 
send a copy of the magazine for examination. 


Annual dues, giving the right to attend all meetings and receive the 
JOURNAL OF HEREDITY, are $2; life membership is $50. 


If you want to become a member, or if you know anyone who you 
think is eligible for membership, write to 


THE AMERICAN GENETIC ASSOCIATION 
511 Eleventh Street Northwest Washington, D. C., U. S. A. 
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